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Abstract: 

Aromatic amide compounds of the general formula (I), pharmaceutical^ acceptable salts 
of the same, or hydrates of both, (wherein Z1 and Z2 are each CH or N; R is hydrogen or 
alkyl; and Ar is optionally substituted phenyl, pyridyl, or the like). The invention provides 

compounds which exhibit a potent inhibitory effect on glycogen synthase kinase 3ss 
(GSK-3ss) and are useful as preventive or therapeutic drugs for diabetes, complications 

of diabetes, Alzheimer dementia, neurodegenerative diseases (such as AIDS 
encephalopathy, Huntington disease, Parkinson disease, and cerebral ischemia), manic- 
depressive psychosis, or the like, or as immunopotentiators. 
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(57) Abstract: Aromatic amide compounds of the general 
formula (I), pharmaceutically acceptable salts of the same, 
or hydrates of both, (wherein Z] and Z 2 are each CH or 
N; R is hydrogen or alkyl; and Ar is optionally substituted 
phenyl, pyridyl, or the like). The invention provides 
compounds which exhibit a potent inhibitory effect on 
glycogen synthase kinase 3B (GSK-3B) and are useful as 
preventive or therapeutic drugs for diabetes, complications 
of diabetes, Alzheimer dementia, neurodegenerative 
diseases (such as AIDS encephalopathy, Huntington disease, 
Parkinson disease, and cerebral ischemia), manic-depressive 
psychosis, or the like, or as immunopotentiators. 
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Zu Z^liCHXIiN^^U R 7k l§ X I* 7 /l- * £ ,T 
L > Arte, I^S^tLt^"CU^7x^/H, k°y^/Ug^£ 

^i-o ) 

3 * (GSK-30) £31* *IB#tfsJB U Jtftft 

rfrVK* #fttttttHA 
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mmm 

(GSK-3/?) fc* N WTOctafca^OlKaiCDiSHtH^tTV^Sii:^*^ 

Jlilct»^;i/3— ^SiiJn^^S^rlRlfctt^T^So HfSs GSK- 3 /?MftUB£ 
WraU^-^Atts GSK-3/3IISIffflCj;^^ jfo*^;i/n-;*£fgT£-£ 
§ >^ • #7* • ±*/a±ft> - yjjy*^ - • ;T7* • • # 

7 -*J • rLj-j^y Y - Ts^j y • ir~7 • 7* V * (Proc. Nat. Acad. Sci.) s 
I9 3i, §8 4 5 51 ( 1 9 9 6*F) ) 0 <fcot N G S K- 3 

o 

#btt^c (i) *jisiri/-b=u>fcii^u ^^t^d^ F©s^*Ji 

* • • V • rfF-^f-fy- *7 -TtVlJ (Proc. Nat. Acad. S 

ci.) , i95t, §9 6 3 71 (199 8#) ) « (2) nmmmmmmmm 
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MJSSJE^SI^-r^ (xa-DlM • I/*— X (Neurosci. Lett.) N 0 

1 2 8i, 0 1 9 5J| ( 1 9 9 ) o ^©ffllfcfcs GSK-3/?(is 

U >j^£M£M4>£-&£ (Xd^-t-V >X ■ tfX • t^atii/ • T 
fc^S- • *X • *M x>* • X • ^ • K • y • #X • T ^ 

•J* (Proc. Nat. Acad. Sci.) s 09 3# s 02 7 1 9 Jf ( 1 9 9 6*f0 ) t 

0«Mhlts x^XflM-\©W^* s ^#^tLTV^SoX^X%§|t 
fe^fH I V£>f ;i/*CD8b£* W^tffeST a t & s 1*^ilJ^©G S K-3/3 

h U- (J. Neurochem.) s 07 0 5 7 8 M ( 1 9 9 9 ^) ) 0 fiJLt®£ 

tw«fp m *%Tz>vzt : -<yA%>£xf/vi7°um±, g s k - 3 0 mm? m * m 

t% • 5|-X • -a-D^r^X h U- (J. Neurochem.) N |7 2is 

01 3 2 7jf ( 1 9 9 9 so ) o mm&ftmtGSK-3 /3mmw%t<Dmm& 

X • f-i^Bi-jl • Tti^^— • tfX • x>x • ;>rX • • :x^->r^^ K • * 
■r>f y • tfX (Proc. Nat. Acad. Sci.) s i9 5i> 02 6 4 2M 

( 1 9 9 8^) ) timMMm<Dffi&m&£~3M^hX^%t%?Lt>iriZ>o W± 

Ife^JiSScrS (t^x>^ (Science) N 0 2 7 01 9 3 OR (1997 
*?) ) p GSK-3^(±s mzNF-AT*V>m{h-f%ZtX\ #P 

2 
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WO 95/2838 7^CttJFilfi9UWis mflE^^lls 
*IPJ3©@lft&, ^Un-^>^>^-Hf^-^— tf-3^-* (GSK-3 

mt^ Fit&mK gsk-3 /3izMLxmm^-o^±itm^^mt^z 
t&jimu ^mm^^^^izm-otzo *mmi±s gsk-3/? 

mmrnvtz^u mmtbzmm-?%%, tib-is^ (i) ^mn^mmr 

( 1 ) ( i ) 



HN 




1 



/ 



N' N 
R 

Ar& s mm*^*bTVNT*)a:^^75 L ;K £fc&TfB5*; ( I I ) s (II 

ik (iv), (v), (vi) (vi i) fcxtomztizm^mt 
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(") (III) (IV) (V) 



(VI) (VII) 

(5**s X(i s C-R^fcfcfcNfc^-fo Yttx CH 2 , N-R\ 0£;fci±S£ 
^To R\ R 2 s R\ R\ R 5 s R 6 iis EI-£fcl±g&oT N ZMfoim 

(2) -$5$ (I) IZ^Xs Z^CHT^Ds froR#7j<fflTfe3, ±IB 

Mo 

(3) -te(I)t^Ts Ar#i(II)s (I IDs (IV) s 
(V) Sfcfck (VI) fcckD^^H^S-efe^.^ ±IB (1) 3B«©»#ifc7^ K 
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(4) HRS (I) fc&^Xs Ari«m*«bt^T*i^7fMfc 
ttS (VI I) fciDaUfftSST&Ss ±13 (1) IB«©^WT^ Mb£tk 

(5) ArCS (I I) fc&^Xs R\ R\ R\ R 5 N R 6 # s 
lil^ots -^ft^ftTki^ T)ln*i/^ 7 ^ ao^X 
AD7M;i/^fcli-fDtfe5, ±|B (1) |B*©#«fc:P$ Nb^tk ^© 

isHLtl^ s ft § £ * it \± * ft ©7jon tt„ 

(6) Ar©S (VI) \z$>WX, YtfOSfcfcfcS-e&tK X^C-R 1 (R 
l tt±B (1) fcHHTC**) *fcttN7f*4s ±13 (1) ffi«©3HM*7S K 

(7) Ar©S (VII) fciSl^Ts X^CHfl.^ Y#CH 2 l:fc&N- 
R 7 (R 7 fci±f3 (1) fcRHfrT?**) T'fctK ta#l|fett2^^ ± 
IB (1) S«O^Si7^ Nbim ^©g^±fF^^ft^mtfe{i^ft?>CD7K 

(8) (4) 2-7;^D-N- (lH-tr^^D [3, 4-b] tTU^>-4 

->f;i/) Ks 

(5) 2-^dd-N- (lH-t'7^;n [3, 4-b] U *J>- 4 ->f ;i/) 

(7) 2-p< h^>-N- (lH-b-^^D [3, 4-b] h°U^>-4-^ 
;i/) ^>X7^ h\ 

(8) 2-xh^>-N- (lH-b^^D [3, 4-b] KUS>>-4->f 

;i/) ^>X7 * h\ 

(9) 2 -7°Db*;i/^^^-N- (lH-t'7^n [3, 4-b] t°D^>-4 
--f;i/) ^>X7^ h\ 

(10) 2 ->T vrom^>-N- (lH-b'^v'D [3, 4-b] b'U^> 
- 4-^;i/) ^>X7^ h\ 

(16) 2-h'j7;Vto^^-N- (lH-b'7^D [3, 4-b] fcfU^> 
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-4--OV) <>X7^ h\ 

(17) 2 -- hD-N- (lH-t'7^D [3, 4-b] bf U 4 --01/) 
(20) 2-^;V^:*-N- (lH-h'^D [3, 4-b] tfU^>-4->f 

(32) (lH-h'7^D [3, 4-b] h'U^>-4- 

(33) 4-7u^*?-)l-N- (lH-t'^V'P [3, 4-b] h°y^>-4- 
-f;i/) ^>X7^ b\ 

(34) 4- h 'J 7;i/^Pp<f-;i/-N- (1H-1^7^D [3, 4-b] bUS^> 
-4-^;i/) ^>X7^ h\ 

(46) 2, 6-^7;i/^-D-N- (1H-^7^D [3, 4-b] h'»j^>-4 

->f ^>X7^ h\ 

(49) N- (1H-K7VP [3, 4-b] b U 4 ->f ;]/) -3-f'J^ 

(50) 2-^;i/?-tf--N- (lH-b^D [3, 4-b] b.U^>-4-^ 

-3 -try h\ 

(54) 2-p<^;i/-N- (lH-b^^D [3, 4-b] 4 ->f 

(58) 5-/^;i/-N- (1H-K7VD [3, 4-b] hf U 4 ->f )l) 

(68) 3, 4-^tFD-4-^^/l/-6-^f;W-N- (lH-tT^VD 
[3, 4-b] VVV>-4->()l) -2H-1, 4-^>V**VP>-8- 

(75) 2-7DD-N- (lH-bDD [2, 3-b] S>>-4 ->f ^ 
>X7U\ 

(79) 2 hD-N- (lH-fcTPP [2, 3-b] t U 4 ->f i 

6 
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(80) 2, 6-^7^D-N- (lH-k'DD [2, 3-b] h*iJ^>-4- 
>()]/) ^>XTK h\ 

(82) 3-7DD-2, 6-^7;V#D-N- (lH-b'DD [2, 3-b] If 
U^>-4--f;i/) ^>X7^ h\ 

(83) 2 3 6 -^7;i/^D- 3 -p<^;i/-N- ( 1 H-h°DD [2, 3-b] h' 
U^>-4-^;i/) ^>X7^ h\ 

(85) 2, 5-^7DP-N- (lH-b-PD [2, 3-b] tr'J^>-4-^ 

(86) 5-^n^-2-^nn-N- (lH-h'DP [2, 3-b] £U^>- 
4--f;i/) ^>X7^ h\ 

(87) 2 -7PD- 5 h D-N- (lH-fDD [2, 3-b] £U^>- 
4--f;V) ^>X7^ h\ 

(90) N- (lH-t7yn [3, 4-b] ¥VP>-4-J )V) -2-3^7 
frZmitthZ, ±IB (1) f3i<©7f«^ Kfc£«K ^©g^±fRg£ti3iI 

O) ±ib (i) ~ (8) (D^ttiMzmmtD^mMr ^ hMbim ^©gn 
do) ±ia ( i ) - ( 8 ) ©^-rn^tiBmcD^^T ^ Hbim ^©e 

(id ±ib (i) ~ (8) (DurtiMzmmv^mMT $ Mb^tk ^©e 

(12) ±13 (1) ~ (8) ©^im^iBm©^^^ Nbim ^©e 

^±fp^ £ n 6 m t tz it ? n ©zion m %mmfr t\.T^~tz>, mmmmm 

7 
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(13) ±i3 (i) ~ (8) (D^thfrtmno^mMT Hbim *<dw 
d4) ±ib (i) ~ (8) <D^rtitnzwm<D%mm7$ Yih&m, ^©g 
(is) ±ib (i) ~ (8) (D^ttiMztmo^mmr ^ Nbim %<du 

(16) ±13 (1) - (8) (D^ThfrfcmM(D%mMT$ Mb£tK ^©IS 

(17) ±IB (1) - (8) m^?nfrlzmM<D%^M7$. Nb£tk 
-jft^C (I) fc«fc&*£ii-5fli£«i (WTs *««Mfc£» (I) t: 

jR^i^&6fflcoit«ixtt^fttt©T;i/*;i/7f»l)x «it«s 

(T^;i/) N ^*s//w Xttiift&oflljigttft-c 
vrn£;w ^fvWs i2I7f;K *3tt^;w 1, 1-^^^- 

!K WZte, xh^x rn^^ x ^Y^t/s (7 

^V/}^X Sg2J6R^h^P^x |3^f^X V^>^;i^=^X 

8 
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r7x^7;i/3^ri/j tits %(Dyto?*isWmmrto?*i'£mm~£& 

3 -7x-;i/7°D^^rS/s 4 -7x-;i/7>^> N jV- l-7x-jl/X 

h=^> s 1 -p^l/- 2 -7x^;i/x bJf-x 1-7i-;V7d^^$/ s 2-7 
x-;i/7P* 0 3^x 1 -*?to- 1 -7x-;i/7n^^ l-*?7i/-2-7 

T&tu ^?to?*, ^DWt, zr^)^ir, 

^v/w^ i2i7*f;^^ I3l^f^ jv^y* 

rT;v^;uT^7j hliu %®Tto*toffiftmw>Tto*totmm'Z$>^Tmm 

7to*to$&l~~2mm$kLtz2m i b l<}i3i7U^D> 

7$ A i^^^7^7 N x^l/T* A ^x^;i/T^7 N 7Dt:;i/T^7s s> 

7DbVI/T^7s 7*^-;i/T*7 s ^7^;i/T^y^*^{f ^frl, 1R&L^7to* 

to%t>(D$mm* 1 3t>» & 4 fl-c * * o 

U;i/T^7> ^l/U^T^A ^D^;i/7V^it2^f,6i©7M 
7 ; ^ > ^ ^7 ^ 7 i©7 'J -;V ^3 7 ^ y ;7i- 

;i/7-fe^-;i/^^ 7s 7x-^7PW-ji/7s7 s 7x-;Wij;i/7^;f© 
7 > ^^^-;i/*;v^-;bT^7 (7 ? ;i/^;i'^©j^^(ii^e,4^) m*m1ro 



rj\UTto*toj £fci: N mB7to*to\Zlfrt>5m<DJ\U?>ifiW&Ltz ! b<D 

-efeDs mftlts h'J7;vto^^K 2, 2, 2-h'J7;vtoxf-;K 2, 



9 
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2, ~3, 3, 3-^>^7MD^>^We>tlSo 

x.fc£ N ^^-;i/7-c-;v, 2-7i-;i/xf;K 3 -7 i-;i/7°n h°;w 4-7i 

-;i/7°P 2-7ix;v7Dfjk l-^^JV-l-7ix;i/7DtVK 1 

-^^-2-7xx;i/7°Ph , ;k 1 - ^;i/-3-7xx;i/7ntj^||f 

ri/?UT)lu3ci/j tits j%mWLft3frb8M'<Di'?nT)Vu3ri/-£&V) s 

mztt, i/^DrDfim^ ^d^^^x ^^d^>^;i/^-^^s 

r7^7?JV3^i/j tits *®T)\s^**/%1$mmT)\szi*>/tmm~i:]sbi0s 

mtLUs 7^7^ h^X T^yxhdr>> s 7U7-DW^X 7^7^V 
7Dhvm^ 7^7 7^;i/:t^^#3Mf?>tk L^T;i/ri:^>gfl©J*t 

m-v&\)s t^^oT )^)vwwmr )i*)itmm~?$>-iT%my k*)^® 

l~2fl7^y izm^LTtebs MtLI£s *3-JVT*y that's i?*3-)l7* 

;K ^V7 , n^^i/ 5 !j;^n;K :? h *i/±>)Vtf-)K I2i7*h^>>*Mx 

10 
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r7i-;V7Ji/^j K:j3^5 7x-;i/fipi± N ad^x :p;hj*^ 

(i) &s «±M^n§^to^jp^i:i-^^^As-ets £ 

09*«s ^<b?K^^s 3e7<b7jc^^ s mm. mm, v>mm<Dmmt<D 
m.m;^m, wwts 7u\z*>ms ^^m, vd>i, 3/\^i n 7?;i/i, 



HN 



1 



HN 



1 





H 
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R 



• (I) id&iMTs Z^CH-e&D, froR^Tjci^&^bi^tio 
••HRS (I) fc^Ts Artfs*; (I I) N (I IDs (ivk (V) * 

tzlt (VI) fc^D^n^gT&Mb^rtJo 

(I) fc^WCs Ar#Sm^£^bT^TfcJ;V^7^g;fc&;£ 
(VII) fciD^^Sfj&SMo 

• ArO^ (I I) fc^V^-Ts R 2 s R\ R\ R\ R 6 ibK m-£tzl±m& 

• ArCD^ (VI) fc&^Ts Y#0£fefcfcST?& tK X#C-R X (RMi± 
IB (1) fclWTf&S) £fc&NT-&Mb£tlo 

•Ar©^ (VII) fcfcWts X^CHt^Ds Y2>*CH 2 tfc&N-R 7 

(r 7 {±±ib (i) tmm-z&z) r&y)s ^-Dntn^i±2r^^ih^ 0 

(4) 2-7;V^-p-N- (lH-tT^^D [3, 4-b] £U^>-4-^ 
;i/) ^>X7 = K 

(5) 2-7DD-N- (lH-h'7^D [3, 4-b] b U > - 4 ->f )l) 

(7) 2 h**s-N- (lH-t^/D [3, 4-b] b°U^>-4-^ 
)V) ^>X7$ F 

(8) 2-xhap^-N- (lH-b*7^n [3, 4-b] bU^>-4-^ 
;i/) ^>X7^ F 

12 
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(9) 2 -7°Dt';i/;t=^>-N- (lH-tr^^D [3, 4-b] b'U^>-4 

(10) 2-^ V7°DhVl/:t^>-N- (lH-lf7VD [3, 4-b] tfU^> 
-4--01/) ^>X7^ F 

(16) 2-h'J7Mn^f;i/-N- (lH-tr^^n [3, 4-b] tru^> 
-4-^)1) ^>X7^ K 

(17) 2--hD-N- (lH-tf7^;o [3, 4-b] tr U 4 ->f 

^>X7^ F 

(20) 2-p<^;i/5 : -^-N- (lH-t^^D [3, 4-b] WP>-4-<i 

(32) 4-^DP^;i/-N- (lH-h'^VD [3, 4-b] h*'J^>-4- 
<< )V) ^>XTK Y 

(33) 4-7d^^^I/-N- (lH-tr^V'D [3, 4-b] b°U^>-4- 

(34) 4- h 'j7Wn^f;i/-N- (lH-tf^VD [3, 4-b] fcTD^> 
-4-4 ft) ^>X7^ K 

(46) 2, 6 -^7;i/^-D-N- (lH-fcr^/D [3, 4-b] tfV^>-4 

--r;i/) ^>X7^ f 

(49) N- (lH-t^Vn [3, 4-b] b U 4 --f;i/) -3-tr'J^ 

(50) 2-^;i/^-N- (1H-H'7^n [3, 4-b] b'J^>-4-^ 
;v) - 3 - 1° U ^ yil)]/if^^r $. Y 

(54) 2-^;i/-N- (lH-b^D [3, 4-b] If U *Jy- 4 
-3-7^>*;i/^^-+)-^ H 

(58) 5-^^;i/-N- (lH-tr^^D [3, 4-b] b U 4 
-4-^ v^i^-;i/#;i/^*tU K 

(68) 3, 4-^bFn-4-^;t'-6-^^t-N- (lH-t'^P 

13 
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[3, 4-b] t:U^>-4--f;i/) -2H-1, 4-^>"J**W>-8- 
(75) 2-^nn-N- (lH-tfDD [2, 3-b] h°'J^>-4-^^) ^ 

(79) 2-nhn-N- (lH-h'DP [2, 3-b] f U *J>- 4 ;V) ^ 

(80) 2, 6-^7;i/^-D-N- (lH-b-DD [2, 3-b] h°U^>-4- 

(82) 3-7DD-2, 6-i?7)l*U-N- (lH-tTDD [2, 3-b] h' 
U^>-4--f ^>X7>a- K 

(83) 2 3 6 -^7;i/^-D-3 -^^-;b-N- (lH-tTDD [2, 3-b] h* 
U^>-4--f;i/) ^>XT5. F 

(85) 2, 5-^7PP-N- (lH-h'PP [2, 3-b] £'J^>-4--f 
)]/) ^yXT X Y 

(86) 5-7D^-2-^DD-N- ( 1 H — £ P D [2, 3-b] 

(87) 2 -7PP- 5 h P-N- (lH-fcTPP [2, 3-b] h°U^>- 
(90) N— (lH-b-^^D [3, 4-b] £ 'J ^ > - 4 - -Y - 2 -^7 

^Hj{b^ (i) its MT(Dfimz&^xmm-t%z£tt-z%%o 
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Ar 



0 

A, 



OH 




n \ 

( I ) R 



(VIII) R 



(IX) 



■&mm&m (i) b\ Hfta (viid sahibs*; 

(DCC) N ^V7nMW>f^ K (DIPC) s N-x^;V-N' - 

3-^^f;i/7^7 , Dt;w;v^^'f ^ F (wsci) M^ol^ ^> 
y h u tV—ji- l ->f h (^^^;i/T^ y ) ^^-^a^mm*-?;!/ 
tDiJWbW(BOP), i?7irj^*ijji/7i?F (DPPA)s 
KfJ-fr (CD I) s ^xfjm*z;vi/7-F (DPC) 

-10 OWfrfc^o 
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(VIII) R 



( I ) R 



(5£*K Z„ Z 2S Rs Arl±Wiai:H«7f*ao , -Al±ADy>*^'ro ) 
**BJH&&*I (I) fciu -JRSS (VIII) Tf&SftSESJJST 

~2 0 0°Cs SfSKttO~10 0°CT'fft>ti^o 



4 hP7x-;i/x^T;V (ONp) N N-b KP^>:*^> W h'x^r 
)V (ONSu) % ^>^7Jl/tD7i-/Vx^T/V (OPf p) ^^^-To ) 
*S6HBtfi£*l (I) iis (VIII) tf^ti533fSK7 , ^>fc-jtt^ 




(VIII) R 



(X I ) 



( I ) R 
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m&m^btiZo Kj6«±ffiift©mftN i o~2 o o°c, &£l<j±o~ 

1 0 0°CTfft»tl^o 

mm 4 




0 



A, 

(XII) 




To ) 

*«9i^^ft (i) j±s hrs (vim Ta£*i*£#jfcT$>k-itt5S 

(XI I) ^a*n«»SJfe*;i/3l?>»iB^2K«*SJfe**4ifcfc«fcb»3i 

m&m^ktiZo fcmt&mvum, mnt- 1 o~2 o o°c. $?£l<h:o~ 

1 0 0°CT?ff*3ttSo 

E*h?&aHft5$ (ix) 0^#j^*;i/^>^{±, 

•*)V-ft-v>? • h U— (J. Org. Chem.) N ^46 # s f§7 8 3K (19 

8 1^) fcfB«©^Fi*fc:<J;t)^-rscii:*$"et*o 
^fes UW£1b'h—W& (VIII) <D%mM7$>l±s 
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t/j-))/ - ^Uh'J- (J. Med. Chem.) s 113 i§9 4 5H (19 
8 9^) N mm 2 HI 2 5 8|f (1 9 8 2^) s it*-*)], • Or? • ^ 
W( fp y >? . >f x X h U - (J. Heterocycl. Chem. ) x % 1 # N Sg 4 2 M 
( 1 9 6 4^) ^IF^-^;!/ • ka7 • 7*7 £x 4 yS/x • ^ * - (J. Pra 
kt. Chem.) N Sg3 2 4# N £5 5 7MfcfB«®:£$Sfc: £ 

S o 

*fcbT#*-lll«-*ft*. 4*-IMa& Jftfcbs Ms ttAft* tt& 
#@^DVh^^7^-^©MmO'fb^M^3ifflbTfftoti§o t#£ 

»k *b<tt*^attftfi#:***bfc*5A*a'rcii:fcj:e) N 

*mWib&to (I) tts ^'Jn-y>i/>^-W-B-3^ (GSK 
-3/3) fc»bT»#i«IT*o3i*3ft|E#flsffl*B%1-fls^«T?»?)x n 

$AlAM*fc»K 10fco#l-l, OOOmgs fflb<li50~2 0 0mg 
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©*BB"T?iHiia*fej»iafc^b-T8Pia!«ii*3&»^ WAUifcDs 1 

0to§ 1~5 0 0mg©«HT?lB l|lI*fe*|Blt^T0illRtS4$n«*» N 
lots *Mttfc#*jWtt*©*iO*!k 0>Ufc£s ^f7'J>i7^S/!)A0J: 

#J©£3&MMlk ttiftffls AttftU W*WJft£*bTVvtfe«fc^. # 

*!P&#©fc&©&I^JfcLT&s fcS©*ttXtt#*tt©8«*!U »888!k ?L 
^iJ^^T^o *tt©*««| N Si^JhbT&s flfcBU 7PKI/'>^'J3- 
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N- (1 H-h'^/P ra. 4 -hi K ; 1 / 

1 o 7kfn ti 

4-7^1f7VD [3, 4-b] EUS>> (1. Og) fcHJx^;i/T^> 
(1. 1 g) OTHF (3 OmL) «F«fc, ^>^^P'J Ml. 0 g) § 

bfc.»&nfctttt%*^U*^*7A^nTh^7^-(»tH«f«E:»tt 
x^-;v) •e»»-r*ci2:t:«fcDs Mft^ft (15 9mg) ftftfet&BfcLT* 
fto 1&J&2 4 2-2 4 5°C 

7C*^*f« : C 13 H 10 N 4 O • 1/1 0H 2 O2:bT 

C (%) H (%) N (%) 

ft^ffi 65.05 4.28 23.34. 
£ftlflg 65.01 4.31 22.93. 

MS (EI) : 2 3 8 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 7. 56 ( 3 H, m) , 7. 70 (1H, d, J = 4. 9Hz), 
7. 98 (2 H, m) , 8. 40 (1H, d, J = 4. 9Hz), 10. 82 
(1H, s), 13. 52(1H, s). IR (KBr) :3 0 3 2, 1 6 6 4, 1 
618, 1593, 1504, 1325, 1290cm" 1 . 

2-^f-;i/-N- ( 1 H-fc^y/p T3, 4-bl b°M^>-4-^;i/) 
Z-LJ£ 

2-;**-;i/£ja« (1. l g) ©h;i/x> (5mL) 

(1. 5mL) *Jn*.s 4 0'C-rl»lbfeWlfeo £F&&tt£0£U 
Sgfe*Hfco 4-7Ut:7Va [3, 4-b] h°U^> (1. Og) ©TH 
F (3. OmL) S«tb'jiW^ (1. lmL) *ftT£l@tl0 
THF (lOmL) ***»TU ll$lffl«#bfco £j*bfctt£it51U &ft 
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£*ffie*bM«i£fffco afitffc^^y-^ (3 0mL) £Jn*. N 1 WMAn 

£*M0. 8 g) *m&&m£LTW£o H£2 3 1.- 2 3 3°C 
tg*##HB: C 14 H 12 N 4 0hLT 

C (%) H (%) N (%) 

§r JMS : 66.59 4.93 21.85 
^«H@ : 66.65 4.79 22.21 
MS (E I) : 2 5 2 (M + ) . 1 H-NMR (4 0 0 MHz, D M S 0 — d B ) 
6 (ppm) :2. 41 (3H, s) , 7. 32-7. 36 (2 H.ni), 7. 
44 (1H, dd, J = 7. 4 and 7. 8Hz) , 7. 54 (1H, d, 
J = 7. 4Hz), 7. 83 (1H, d, J = 5. 3Hz), 8. 40 (1H, d, 
J = 5. 3Hz) , 8. 41 (1H, s), 10. 96 (1H, br. s), 1 
3. 57 (1H, br. s). IR(KBr) : 3 3 0 6, 1674, 1591, 
1 5 2 5, 1 0 2 0, 9 3 7, 8 3 3, 6 6 3 cm- 1 . 

mmmd 

2-7x-;i/-N- (1 H-h-^iP ra. 4-bl Ki)V>-4-/«/) 

l«#iJ2 illTOfclLTStfgLfco !u&2 6 5 - 2 6 9 °C 
Tbmftffim: C 19 H 14 N 4 0i:bT 

C (%) H (%) N (%) 

ffl¥f6 : 72.60 4.49 17.82. 

mmm : 72. 36 4.47 17.41. 

MS (FAB) : 315 (M + + l) . 1 H-NMR (400 MHz, DMSO- 
d B ) 6 (ppm) : 7. 25 (1H, d, J = 7. 3Hz) , 7. 32 (1H, 
d, J = 7. 8Hz), 7. 34 (1H, d, J = 7. 3Hz), 7. 4 4 (2 H, 
d, J = 7. 3Hz), 7. 51 (1H, d, J = 7. 8Hz), 7. 54 (1H, 
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d, J = 7. 3Hz), 7. 68 (1H, d, J = 7. 8Hz), 7. 61-7. 
67 (2H, m) , 8. 08 (1H, s) , 8. 32 (1H, d, J = 4. 9H 
z) , 10. 79 (1H, br. s) , 13. 4 5 (1H, br. s). IR 
(KBr) : 3 2 5 6, 1689, 1616, 1589, 1502, 1323, 
1 2 9 2, 1 2 7 5 cm- 1 . 

2~7;1/3|-P-N- (1H-^77D T3. 4 -hi KDV>-4->f)M ^ 

2 -^f;^f8oftb D 2 - 7;v*D£A«R£te/8 bfc£ t W^tts 
XIM2 fcEHKfcbTSHiibfc. ib&2 1 6°C 
7C*#*ftt : C 13 H 9 FN 4 0i:bT 

C (%) H (%) N (%) 

tttMS : 60.94 3.54 21.87 
mmiM : 60.68 3.94 21.99 
MS (EI) : 2 5 6 (M + ) . 1 H — NMR (4 0 0MHz, DMS0-d 6 ) 
6 (ppm) : 7. 27-7. 32 (1H, m), 7. 35-7. 39 (1H, 
m), 7. 61-7. 66 ( 1 H, m) , 7. 72-7. 76 ( 1 H, m) , 7. 
86 (1H, d, J = 5. 4 Hz) , 8. 38 (1H, s), 8. 42 (1H, 
d, J = 5. 4Hz) , 11. 06 (1H, br. s) , 13. 57 (1H, b 
r. s). I R (KBr) : 3 0 8 1, 1696, 1615, 1597, 153 
1, 1 5 0 8, 1 4 8 1, 1 4 5 3, 1 4 3 3, 1 3 3 1 cm- 1 . 
MMM 5 

2-^PP-N- ( 1 H-tf^/P T3. 4 -hi KD^.V-4W^ 
T^ K 

JS0I2 fc|i|fcfc:bT«agbfco Ib&>2 7 0°C 
7C*#*r* : C 13 H 9 ClN 4 0hbT 
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C (%) H (%) N (%) 

fHlli : 57.26 3.33 20.55 

mmm 57.54 3.67 20.49 

MS (E I) : 2 7 2 (M + ) . 1 H — NMR (40 0 MHz, DMSO-d 6 ) 
6 (ppm) : 7. 4 8-7. 49 ( 1H, m) , 7. 50-7. 52 (1H, 
m) , 7. 60-7. 62 (1H, m) 3 7. 69 (1H, d, J = 5. 3H 
z) , 7. 84 (1H, d, J = 5. 3Hz), 8. 39 (1H, s), 8. 4 
2 (1H, d, J = 5. 3Hz), 11. 17 (1H, br. s), 13. 58 
(1H, br. s). IR(KBr) :3037, 1698, 1624,159 
0, 1569, 1538, 1513, 1475, 1436, 1413cm- 1 . 

2-7'P^E-N- ( 1 H-K7^n r3. 4 - hi Kip;v-4-^)l/) ^y-X 
TJJi 

2 3-)i%umm<Dttt> d £ 2 vtzztumts % 

mm2 tliCbt^lfeo ib^2 7 2 - 2 7 4°C 
7cf!t##Hfi : C 13 H 9 B r N 4 0£bT 

C (%) H (%) N (%) 

ft JMt : 49.23 2.86 17.67 

mmm 48.82 3.22 17.54 

MS (EI) : 3 1 8 (M + + l) . 1 H — NMR (400 MHz, DMSO-d 
,) d (ppm) :7. 47 (1H, ddd, J=l. 4, 7. 3 and 7. 
8Hz) , 7. 54 (1H, dd, J = 6.3 and 7. 3 Hz) , 7. 6 
5(1H, dd, J = l . 5 and 7 . 3 H z) , 7. 76 (1H, d,J = 
9. 3Hz) , 7. 84 (1H, d, J = 5. 3Hz), 8. 39 (1H, s), 
8. 43 (1H, d, J = 5. 3Hz), 11. 16 (1H, br. s), 13. 
57 (1H, br. s). IR(KBr) : 3 2 5 2, 1693, 1589, 1 
325,1298,1282,94 8 cm- 1 . 

23 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 01/81345 PCT/JP01/03329 

K*3/-N- (IH-^^P T3. 4 -hi h°U^>-4--^;M ^> 
XT* 5 E 

£Jfcm fcH«fcLT»3iLfco ®*^2 3 4-2 3 6°C 
7B*#*r*: C 14 H 12 N 4 0 2 £:LT 

C (%) H (%) N (%) 

st^ffi : 62.68 4.51 20.88 

mmm : 62.15 4.60 20.35 

MS (E I) : 2 6 8 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-dJ 
6 (ppm) :3. 94 (3H, s) , 7. 11 (1H, dd, J = 7. 3 a 
nd 7. 4Hz) , 7. 24 (1H, d, J = 8. 3Hz) , 7. 57 (1H, 
dd, J = 7. 9 and 8. 8Hz) , 7. 70 (1H, d, J = 7. 9H 
z), 7. 89 (1H, d, J = 5. 3Hz), 8. 35 (1H, s), 8. 4 
0 (1H, d, J = 5. 3Hz) , 10. 75 (1H, br. s) , 13. 57 
(1H, br. s) . IR(KBr) :3321, 1680, 1597, 102 
0 , 7 5 2 cm' 1 . 

mmm 8 

2 -x K — N — (1 H-E^/P r.T. 4-hl h°U^>-4--Y;i^ ^> 

2 - ^^SA»«©^*> t> t 2 -ih+fSIfltttli UfcC fcttJMis 
HM0iJ2i:TOfc:bTSi3ibfco 14^2 2 9 - 2 3 1°C 
7C*#*f* : C 15 H 14 N 4 0 2 hbT 

C (%) H (%) N (%) 

iWfil : 63.82 5.00 19.85 
: 63.65 4.91 19.79 
MS (FAB) : 2 8 3 (M + + 1 ) . 1 H — NMR (4 0 0MHz, DMSO- 
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d 6 ) <5 (ppm) : 1. 36 (3H, t, J = 6. 8Hz) , 4. 21 (2H, q, 
J = 6. 8Hz) 3 7. 10 (1H, dd, J = 6. 9 and 7.3Hz), 
7. 22 (1H, d,J = 8.3Hz),7.53(lH, dd, J = 7. 9 a 
nd 8. 8Hz) , 7. 7 1 (1H, d, J=l. 5 and 7.3Hz), 
7. 92 (1H, d, J = 5. 4Hz), 8. 38 (1H, s), 8. 40 (1 
H, d, J = 4. 8Hz), 10. 68 (1H, br. s), 13. 58 (1H, 
br. s) . IR(KBr) :3354, 1684, 1593, 1487, 12 
8 8cm- 1 . 
mfam 9 

2-7°Ph';y;f^>-N- (1 H-b^y'p f3, 4 - bl E'J$?>-4->f 
Wf-Mkl^f-fr (1 Og) ©DMF (1 2 OmL) jS*fc N frftTs t-7 

h*S/#y£A (11. Og) N 3t^brntr;i/ (16. 8g) £fln£s 3B#lfS 
«#bfc 0 *«*«flEe*U #^feM0x^y-/i/ (100ml) #jft 
fcMMW-HJfrA (7. 8g) (4 0mL) iDiU l^nWl 

fee »*tt»T*«*ttt£fcbfc«s »»x^;i/tf«iaUN »*i*»flEe*-rsc: 

tiz£*)s 2-rp^*^sjisi(8. 5g) ftiRfiitafci/twfc. 2 

-^PK^m« (8. 5g) ©h;bx> (lOmL) **fc8Mb** 

(lOmL) ^AP^ S 40'CtlTODlbfcMlL »8E*ttfflB£U 
BMl£*#fco 4-T^ytr^V'D [3, 4-b] fc.*U^> (5. 8 g) OTH 
F (1 5 OmL) h 'Jxfjl/7^> (4, 8 g) £fln*.x ^K^T^StlO 

THF (5 OmL) »*ft*TU lB#IB«#bfc. ^rtbfcffiSitau £*g 
*«fflB*U JMfe&ftfe. (10 OmL) £}JD;u 1 ft 

BSinaMSfflbfeo ^S^T^bfc^s £$bfcJl6il*tt3fl?"*£i:fc<fc!>N 4R 
Sfc£4fc(2. 7g) ^iMi^ltllfeo M2 3 5°C 
7c3R^*ffll : C 16 H 16 N 4 0 2 hbT 

C (%) H (%) N (%) 
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mnm 64.85 5.44 1 8 . 9 1 
mmm : 64.73 5.50 is.so 

MS (E I) : 2 9 6 (M + ) . 1 H-NMR(4 0 0MHz, DMSO-d 6 )tf 
(ppm) :0. 89(3H, t, J = 7. 3Hz), 1. 7 2 - 1. 75(2H, 
m), 4. 09(2H, t, J = 7. 3Hz), 7. 09(1H, t, J = 8. 3H 
z), 7. 21(1H, d, J = 8. 3Hz), 7. 53(1H, t, J = 8. 3Hz), 
7. 68(1H, dd, J=l. 5 and 8. 3Hz), 7. 91(1H, d, 
J = 5. 4Hz), 8. 38(1H, s), 8. 40(1H, d, J = 5. 4Hz), 
10. 70(1H, br. s ), 13. 57(1H, br. s). IR(KBr) : 
3336, 1678, 1614, 1592, 1525, 1508, 1486, 1 
326, 1303cm- 1 . 
ft*** 1 0 

2-J V7°Ph-;i/^^'>-N- (1 H-h-^/n ra. 4-bl h'U^>-4- 

9 tmrntLxmrnLtzo m&i 9 9°c 

^mfrtirm : C 16 H 16 N 4 0 2 £:LT 

C (%) H (%) N (%) 

: 64.85 5.44 18.91 

mmm : 64.53 5.66 18.62 

MS (EI) : 2 9 6 (M + ) . 1 H -NMR( 4 0 0 MH z , DMSO-d 6 )d 
(ppm) : 1. 30(6H, d, J = 7. 3Hz), 4. 7 4-7. 8 2( 1 H, 
m), 7. 08(1H, t, J = 8. 3Hz), 7. 21(1H, d, J = 8. 3H 
z), 7. 52(1H, t, J = 8. 3Hz), 7. 70(1H, dd, J = l. 5 
and 8. 3Hz), 7. 90(1H, d, J = 5. 4Hz), 8. 36(1H, 
s), 8. 40(1H, d, J = 5. 4Hz), 10. 64(1H, br. s ), 13. 
5 8( 1 H, br . s). IR(KBr) :3160, 1684, 1615, 15 
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89, 1505, 1454, 1321, 1300cm" 1 . 
IMJ 1 

f1 H-^7>/D ra. 4-hl KD>V>-4-^ 

9^|5l^(3bTM^tfco Ml 8 5°C 
Ttm^mM: C 19 H 22 N 4 0 2 hbT 

C (%) H (%) N (%) 

fhjf fil : 67.44 6.55 16.56 
HiJffi : 67.14 6.54 16.51 

MS (E I) : 3 3 8 (M + ) . 1 H-NMR (4 0 0 MHz, D M S 0 — d 6 ) 
6 (ppm) :0. 62 (3H, t, J = 7. 3Hz), 0. 96-1. 02 
(2H, m), 1. 06-1. 14 (2H, m), 1. 28-1. 32 (2H, 
m), 1. 67-1. 71 (2H, m), 4. 11 (2H, t, J = 7 . 3H 
z), 7. 08 ( 1 H, t , J = 8. 3Hz), 7. 20 (1H, d, J = 8. 
3Hz), 7. 53 (1H, t, J = 8. 3Hz), 7. 66 (1H, dd, J 
= 1.5 and 8.3Hz),7.91(lH, d, J = 5.3Hz),8. 
38 (1H, s), 8. 40 (1H, d, J = 5. 4Hz), 10. 6 8 (1H, 
br. s), 13. 54 (1H, br. s). IR(KBr) :2929, 16 
80, 1590, 1509, 1324, 1299cm" 1 . 
mffi M 1 2 

2->/>7U^*^)l**)}ya-**s-N- M H-E^/n T3. 4-bl £jJL2 

*M±s §1^009 ^IsI^fcbTlBibfco Bl^2 2 3°C 
TGfjtMHit : C 20 H 22 N 4 O 2 £ bT 

C (%) H (%) N (%) 
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ff-|?lt : 68.55 6.33 15.99 

mmm 68. is 6.44 15.68 

MS (E I) : 3 5 0 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :0. 98-1. 02 (5H, m) , 1. 45-1. 49 (3H, 
m), 1. 70-1. 73 (3H, m) , 3. 9 3 (2 H, t , J = 7. 3H 
z) , 7. 08 (1H, t, J = 8. 3Hz) , 7. 19 (1H, d, J = 8. 
3Hz), 7. 51 (1H, t, J = 8. 3Hz), 7. 64 (1H, dd, J 
= 1.5 and 8. 3Hz) , 7. 91 (1 H, d, J = 5 . 3Hz) , 8. 
38 (1H, s), 8. 40 (1H, d, J = 5. 4Hz), 10. 71 (1H, 
br. s), 13. 53 (1H, br. s). IR(KBr) :3343, 29 
28, 1665,1618, 1599, 1529, 1513, 1451, 132 
7cm" 1 . 

mmm 1 3 

2-7x-w^-n- LLJLzl^Zd ra v 4-hi n-u-y>-4-^ 

(1 Og) ©h;i/x> (1 5mL) »7i;-JP (1 
2g) 9 0°C{C»bfeo (8. 5 g) (1 0 

mL) *mz.s h;i/x>§^i^^i^i 5 onfc^*«k5t:ii»bfco 
(o. i g) sjn*., 2 o o°c-eiB#p^pM#bfco jwm&n 7Kft 

fe#s i/iJATO7A^D7h^77>f- (fix^V:^t>=l : 1) 
fcTiMiTS^fciJ;^ 2-7i-mmSS(ll. 8g) &m&& 
MitVTmzo 2-7i=M^S*SI (5. Og) ©h;i/x> (5mL) 
**fc*fl3f-*=^ (5mL) &Jn* x 40'C-el«|bfelftLf;o 
£MJE^*U m^mzmtio 4-7^K7^D [3, 4-b] fU^> (2. 
9g) ©THF (100 mL) iiCh'JxW^ (2. 4 g) £fln^ * 
ttT»e*KDTHF (2 0mL)»*ft*TU l^HI«#bfco ^«bfctt* 
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tf£U tttt*gfiEff£U aSftt:^^^-^ (lOOmL) 

HWb-£rtJ (1. lg) «iatHfe. lb£2 4 8°C 
7G*^*flfi : C 19 H 14 N 4 0 2 ^bT 

C (%) H (%) N (%) 

W-lfit : 69.08 4.27 16.96 
mwm : 69.19 4.33 16.96 

MS (EI) : 3 3 0 (M + ) . 1 H-NMR(400MHz, DMSO-d 6 )5 
(ppm) : 6. 9 6(1H, d, J = 8. 3 Hz), 7. 09-7. 1 5(3H, 
m), 7. 30(1H, t, J = 8. 3Hz), 7. 38(2H, t, J = 8. 3H 
z), 7. 54(1H, t, J = 8. 3Hz), 7. 74(1H, dd, J=l. 5 
and 8. 3Hz), 7. 80(1H, d, J = 5. 4Hz), 8. 28(1H, 
s), 8. 38(1H, d, J = 5. 4Hz), 10. 96(1H, br. s ), 13. 
57(1H, br. s). IR(KBr) : 3 3 6 4, 1684, 1593, 15 
37, 1513, 1490, 1476, 1330, 1303, 1217cm" 1 . 

lii 1 4 

2-^>^;i/^->-N- (1H-b'7VD fa, 4-bl h -')^>-4--f 

9 4:H8fc:bT»a&bfco M2 5 9°C 
7B*»«fH : C 20 H 16 N 4 O 2 i:bT 

C (%) H (%) N (%) 

ff-gfi : 69.76 4.68 16.27 

mmm : 69.84 4.87 15.88 
MS (E I) : 3 4 4 (M + ) . 1 H — NMR( 4 OOMHz, DMSO-d 6 )<5 

(ppm) : 5. 26(2H, s), 7. 14(1H, t, J = 8. 3Hz), 7. 

24-7. 28(3H, m), 7. 35(2H, d, J = 7. 8 Hz), 7. 5 0(1 
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H, d 3 J = 7. 8 Hz), 7. 56-7. 5 9 ( 1 H, m), 7. 7 4(1H, d , 
J = 7. 8Hz), 7. 87(1H, d, J = 5. 4Hz), 7. 93(1H, s), 
8. 36(1H, d, J = 5. 4Hz), 10. 75(1H, br. s), 13. 5 
0( 1 H, br. s). IR(KBr) :3343, 1677, 1597, 152 
7, 1509, 1329, 1297 cm 1 . 

mm 1 5 

2- (2-7iiJHf^) -N- MH-hT^/P T3. 4-bl K » 

3 <Mt.7°p f;KDft;b d 2 - 7i-;vx^dt>( f Lfc£ fci^ 

tts mnM9 tmmtvxm&Ltzo m&2 2 8°c 

7c3fc##rfi : C 21 H 18 N 4 0 2 i:b-C 

C (%) H (%) N (%) 

gf-JMI : 70.38 5.06 15.63 

: 70.07 5.22 15.39 

MS (E I) : 3 5 8 (M + ) . 1 H-NMR(4 0 OMH z, DMSO-d 6 )<5 
(ppm) : 3. 02(2H, t, J = 7. 3Hz), 4. 33(2H, t, J = 7. 
3Hz), 7. 06-7. 10(4H, m), 7. 14-7. 16(2H, m), 7. 
23(1H, d, J = 8. 3Hz), 7. 52(1H, t, J = 8. 3 Hz), 7. 6 
4(1H, d, J = 8. 3Hz), 7. 87(1H, d, J = 5. 4Hz), 8. 39 
(1H, s), 8. 42(1H, d, J = 5. 4Hz), 10. 70(1H, br. 
s), 13. 56(1H, br. s). IR(KBr) : 3 3 4 8, 1676, 1 
597, 1510, 1330cm' 1 . 

1 6 

^-F'J7MP^;i/-N- M H-b^/p f3. 4-hl h'i)^v-4- 
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7B*a*H* : C 14 H 9 F 3 N 4 0i:bT 

C (%) H (%) N (%) 

tl-^it : 54.91 2.96 18.29 

mmm 54.87 3.31 is. 10 

MS (E I) : 3 0 6 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 7. 74-7. 82 (4H, m) , 7. 89 (1H, d, J = 5. 
3Hz), 8. 35 (1H, s), 8. 43 (1H, d, J = 5. 3Hz), 1 
1. 24 (1H, br. s), 13. 59 (lH,br. s). I R (KB 
r) : 3 0 3 8, 1684, 1615, 1592, 1525, 1449, 14 3 
lcm" 1 . 
mWM 1 7 

2-" hD-N- QjLzL^ZJlP T3. 4-bl h-U^>-4-^;b) 

MM2 tmmtLxmmLtzo m&>2 7 o°c 

5cfit#*/Hi : C 13 H 9 N 5 0 3 i;LT 

C (%) H (%) N (%) 

If^fi : 55.12 3.20 24.72 
mWM : 54.71 3.47 24.65 

MS (EI) : 2 84 (M + ) . 1 H — NMR (4 0 0MHz, D M S 0 — d B ) 
6 (ppm) :7. 80-7. 87(4H,m), 8. 2 4 ( 1 H, d, J = 7. 
8Hz), 8. 31 (1H, s), 8. 44 (1H, d, J = 5. 0Hz), 1 
1. 27 (1H, br. s), 13. 60 (1H, br. s) . IE (KB 
r) : 3 1 6 0, 1683, 1600, 1443cm" 1 . 
mmm 1 8 

2-7 5 y-N- fiH-^'/D [_3_ 4 -hi ^u^>-4-^;U ^v^t 
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^M^Jl 7t#^tlfc2--hD-N- (lH-e^/n [3, 4-b] 
S?>- 4 --f;i/) ^>X7^ K (1. 8 5g) ©DMF (4 OmL) mWLfcl 
0%;^i?t7k&im (2 8 0mg) %mZs *HI#fflMTs MT2 0«BET5 8 

2 5g) ^M6iIi:LTllfeo iu£> 2 7 0°C 
7D*#*Ht : C 13 H u N 6 0 • l/5H 2 Q^bT 

C (%) H (%) N (%) 

mnm : 60.78 4.47 27.27 

HfciJiS : 61.05 4.49 27.13 
MS (EI) : 2 5 3 (M + ) . 1 H-NMR (400MHz, DMSO-d 6 ) 
6 (ppm) :6. 35-6. 38 ( 2 H, b r) , 6. 63 (lH,t, J = 7 . 
3Hz), 6. 79 (1H, d, J = 7. 3Hz), 7. 25 (lH,t, J = 7. 
3Hz), 7. 59 (1H, d, J = 5. 4Hz), 7. 69 (1H, d, J = 7. 
3Hz), 8. 35 (1H, S) , 8. 36 (1H, d, J = 5. 4Hz), 1 
0. 53 (1H, br. s) , 13. 47 (1H, br. s). I R (KB 
r) : 1 6 7 8, 1614, 1584, 1555, 1507, 1485, 145 
5, 1406, 1377, 1327 cm" 1 . 
^MM 1 9 

2-T-fe*JI/7'$ y-N- MH-h°v^D T3. 4-hl KU^>-4-^ 
jkj 3 K • 1 /STkftTMl 

^^Jl 8T?#e>nfe2-T^^-N- (lH-t^^D [3, 4-b] h° U 
S>>-4->f;i/) <>X7 5 K ( 0 . 96g)©THF(50mL) mWit. h 
>)x.?-)lTK> (1. 1 5g) s IftTt^ (0. 9g) £#Dx. s 

-;V (.1 OOmL) SiniU l^MM^bfeo «flET*«E*ffl5Sfbfc«s ^> 
'J»3E)7A^DTF^7>f- : ^ ■»?-> = 1:1) fcT#« 
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It&m (6 6 Omg) ^n^m^tLXmtzo M2 5 3 0 C 
^mfrffim: C 15 H 13 N 5 0 2 - l/5H 2 0hbT 

C (%) H (%) N (%) 

s+JIfi : 60.27 4.52 23.43 

mmm : 60.63 4.70 23.05 

MS (E I) : 2 9 5 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :1. 99 (3H, s) , 7. 27 (lH,t, J = 7. 3 Hz) , 
7. 55 (1H, t, J = 7. 3Hz) , 7. 71-7. 74 (2H, m) , 7. 
8 2 (1H, d, J = 7. 3Hz) , 8. 39 (1H, s) , 8. 40 (1H, 
d, J = 5. 4Hz), 10. 09 (1H, br. s), 10. 91 (1H, b 
r. s), 13. 50 (1H, br. s). IR(KBr) :3225, 165 
7, 1623, 1585, 1435, 1362cm- 1 . 

m mm 2 0 

2-^V^:fr-N- (1 T3, 4-bl K')$?y-4->fM 3 

^^J2^|5l^fcbTM^bfeo lb&2 3 9 - 2 4 2 °C 
TC^^fi : C H H 12 N 4 S0 - l/10H 2 Ohbt 
C (%) H (%) N (%) 

iWfit : 58.77 4.30 19.60 

mmm : 58.25 4.56 20.09 

MS (E I) : 2 8 4 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
5 (ppm) :2. 46 (3H, s), 7. 31 (1H, t, J = 7. 3Hz), 
7. 47 (1H, d, J = 7. 8Hz) , 7. 53 (1H, dd, J = 6. 8 
and 7. 3Hz), 7. 59 (1H, d, J = 7. 3Hz), 7. 78 (1 
H, d, J = 5. 3Hz), 8. 40 (1H, d, J = 5. 3Hz), 8. 41 
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(1H, s), 11. 00(1H, br. s), 13. 54(1H, br. s). IR 
(KB r ) : 3 0 1 5, 1685, 1624, 1589, 1537, 1504, 
1325, 1296cm" 1 . 
**fc<W 2 1 

2-hKD^>-N- MH-h-7VD ra. 4 -hi h'U^>-4-^;i/^ ^ 

T'tf-Jiy-Vf-frm. (5. Og) ©$>#nn**> (lOmL) **fcJfi-fb^ 
(l OmL) fciDiU 1 ElBfttfbfcb *8E£*JBEg*U Sfitt 

£*#fco 4-T^ytT^^D [3, 4-b] t:U^> (3. 7g) ©THF (1 
0 OmL) h >Jx^-;i/T^> (9. 9 g) £jjP;l N *#TSie*l© T H F 

(3 OmL) jWWlTU £j*bfctt£ii«U MftftMEE 

B*U 3M4to&$fc. ifftt^y-^ (5 OmL) miMI 

(4. 5 g) Si^iatffco Ib&2 3 5°C 
tdS##HI : C 13 H 10 N 4 O 2 bT 

C (%) H (%) N (%) 

fr#H : 61.41 3.96 22.04 

mmm : 6 1 . 5 o 4.29 21.72 

MS (EI) : 296 (M + ) . 1 H-NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 7. 00 (1H, t, 7. 4Hz), 7. 06 (1H, d, J = 8. 
3Hz), 7. 44-7. 48 (1H, m), 7. 86 (1H, d, J = 5. 4 
Hz) ,7.92 (1H, dd, J=l. 5 and 7. 3 Hz) , 8. 2 1 
(1H, s), 8. 42 (1H, d, J = 5. 4 Hz) , 11. 05 (1H, b 
r. s), 11. 60 (1H, br. s), 13. 64 (1H, br. s). I 
R(KBr) : 3 0 4 9, 1698, 1626, 1597, 1551, 1516, 
1453, 1335, 1305cm" 1 . 
2 2 
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2- FN- (lH-h'^/n T3. 4-bl Ki)^>-4-^)M 
4-7^t7^n [3, 4-b] bf'J^> (1. 0 g) £&S7k7 h 

*»b£* (13. 7mg) ^m^mmtLxmtco m 

^> 2 7 0°C 

7n*^*ffll: C 14 H, 0 N 4 O 3 - l/5E 2 0tLX 
C (%) H (%) N (%) 

af#fj| : 58.09 3.76 19.36 

mmm 58.63 3.93 19.88 

MS (EI) : 2 8 2 (M + ) . 1H-NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :7. 61 (1H, d, J = 7. 4Hz) , 7. 63 (1H, d, 
J = 7. 8Hz), 7. 69 (1H, d, J = 7. 3Hz), 7. 80 (1H, d, 
J = 5. 3Hz), 7. 95 (2H, d, J = 7. 8Hz), 8. 37 (1H, 
s), 8. 39 (1H, d, J = 4. 9Hz), 11. 03 (1H, br. s), 
13. 49 (1H, br. s). I R (KB r) :3115, 2806, 170 
3 , 1 6 2 6, 1 5 9 5, 1 5 1 6 , 1 3 3 2, 1 2 6 1 cm 1 . 

mmm 2 3 

2- (2-V*?-)lT$ ;*h*is) — N — (1H-h°^/D T3. 4-bl b! 

2-^D ; EJi5 L ;i/7 > ^>^b7jc*m^ (1. Og) ©DMF (1 OmL) mm 
{3hUx^;i/T^> (2. 5g) ZMz., 7XtfTFs *;i/^>^^r^^nn* 
(0. 9g) §iTU HWIbfeo ^Ifei^gjiL, ^1£MBE^£U 

T*y (0. 8g) £^&M£tj£:LTf#fco 
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1 H -NMR (400MHz, CDC1 3 ) 6 (ppm) : 3. 4 7 (2H, t, 
J = 7. 3 Hz) , 3. 55 (1H, t, J = 7. 3Hz) , 3. 61 (2H, 
q, J = 7. 3Hz), 5. 12 (2 H, s) , 7. 36-7. 40 (5 H, 
m) 

W*)]/m*?-)l> (0. 4 3g) ©DMF ( 1 OmL) **t3K^T> t-f 

h+s/*u<7A (o. 34g), ±!3T?^&nfcN-^>^;i/**s/*^=;i/ 

-2-7*D^x^;i/T^> (0. 8g>*ln^N 10 0'CT6ra»I#Ufc o 
d?^77^- (*mi*;»Rx^;i/:/v*tf>=l :4)tU:^ 2-(N 

- 2 - 7^;x ^i/) ^MK^f-^ (0. 6 
g) ft«ift«itt*2:b"C»fc. 

1 H — NMR (400MHz, CDC1 3 ) 6 (ppm) : 3. 65 (2H, q, 
J = 7. 3Hz) , 3. 88 (3H, s) , 4. 15 (2H, t, J = 7. 3H 
z), 5. 13 (2H, s), 5. 98 (1H, br. s), 6. 96 (1H, 
d, J = 8 . 3Hz), 7. 02 (1H, t, J = 8 . 3Hz), 7. 26-7. 
34 (5H,m) ,7. 46 (lH,t,J = 8. 3 Hz) ,7. 82 (lH,dd,J 
= 1.5 and 8.3Hz). 

%M>mm*3-fr (3. 7 g) cDJ.^y-;i/- 7 J< (4 OmL- 2 OmL) 
(cNaOH (1. 4g) ZMZ-s lBliMI^bfco IIU-effifttKCl 
fe^s ffSJx^fitfJl, 2- (N-^>^ 

2 -T~$S ^h*>>) (3. 5g) *^R6*gSi: 

Utifeo &&ftfc|£g (3. 5g) (1 OmL) tit, ffift*-* 

n;b (l5mL) Sin*.* 3R?Hm#tfco SiSMESStS^iifcJ: ^ 

m (3. 5g) ftjtftaittWiibT^fco 4-7^t7^;o [3, 4-b] 

try (0. 7g) ©THF (30mL) a§f$j£fc h 'JiW5> (1.6 
g) x agfe (3. 5g) §SD^s 2l$H«#bfco 4|bf;l«ibs ttft 
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zm&^tzzbizty). vtk p<mi. ig) **«sskbT»fc. v 

7U*ft£DDMF (30nL) iii:^7^-)A^g (1. 0 g) fcftl;^ 2 0 

H# (0. 6g) ftJtft«tSfcLT*£. K*ODMF (3 OmL) 
7K^T7jc^b^-hU^A (0. 5 g) N 3V4h*J-))s (2. 5 g) %M3L S 3H# 
BB*#bfco M£MEEB£U 'ff&nfcasilt^^y-^ (3 OmL) 

cfcDs MBffj^tt (0. 4g) **fft«f*fcbT»fc. iU&2 6 0 o C 
TC^Ufffi : C 17 H 19 N 5 0 2 £bT 

C (%) H (%) N (%) 

ff-HH : 62.75 5.89 21.52 

: 62.65 5.68 21.31 

MS (E I) : 3 2 5 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
d (ppm) : 2. 66 (6H, s) , 3. 68 (2H, t, J = 7. 3Hz), 
4. 12 (2H, t, J = 7. 3Hz), 7. 10 (1H, t, J = 8. 3H 
z), 7. 22 (1H, d, J = 8. 3Hz), 7. 56 (1H, t, J = 8. 
3Hz) , 7. 70 (1H, dd, J = 1.5 and 8.3Hz),7.9 
5 (1H, d, J = 5. 3Hz), 8. 39 (1H, s), 8. 41 (1H, d, 
J = 5. 4Hz), 10. 68 (1H, br. s), 13. 58 (1H, br. 
s). IR(KBr) :3 303, 2695, 1656, 1602, 1583, 
1511, 1495, 1298cm" 1 . 

3-**)l-N- (1 H-fcT^/P r3. 4-hl 

MM2 tiitttlilfeo lb&2 2 6 - 2 2 8°C 
jmftffim. : C 14 H 12 N 4 0^bT 
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♦ 

C (%) H (%) N (%) 
ff nm : 66.65 4.79 22.21 

mmm 66.70 4.88 21.97 

MS (E I) : 2 5 2 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :2. 3 2 ( 3H, s), 7. 4 5( 2 H, d, J = 4. 4Hz), 7. 
69(1H, s), 7. 7 7-7. 80(2H, s), 8. 40(1H, s ), 8. 4 
1 ( 1 H, d, J = 4. 4Hz), 10. 78(1H, br. s), 13. 52(1 
H, b r . s). IR(KBr) : 1 7 0 1, 1622, 1597, 1504, 
1273, 1184, 875, 7 2 7 c m" 1 . 
*ttfl« 2 5 

3-^ f^V-N- (1H-K ?7p T3, 4-bl 'J 4 --f M ^> 

mmm2 tmm^vxmmLtzo m&i 9 o°c 

7Gfff##m : C 14 H 12 N 4 0 2 hUT 

C (%) H (%) N (%) 

St JMI : 62.68 4.51 20.88 

mmm : 62.71 4.51 20.73 

MS (E I) : 2 6 8 (M + ) . 1 H-NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :3. 85(3H, s), 7. 22(1H, d,J=5. 3Hz), 7. 
46-7. 51(2H,m), 7. 57(1H, d, J= 5 . 3Hz), 7. 68(1 
H, d, J= 5 . 3Hz), 8. 40-8. 42(2H, m), 10. 78(1H, b 
r. s), 13. 52(1H, br. s). I R (KB r ) : 3 4 1 8, 1690, 
1672, 1618, 1594, 1508, 1487, 1434, 1379, 1 
3 2 9 cm- 1 . 

mmm 2 6 

3--NP-N- (1 H-h'^/P f3. 4-bl KU^>-4-^;M 
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Jfc«2kH*fcbTaB6bfc. HA 274-276 °C 
7uMft$r& : Ci 3 H 9 N 5 0 3 hUT 

C (%) H (%) N (%) 

:55.13 3.20 24.73 
HfcHS : 54.94 3.49 24.31 

MS (EI) : 2 8 3 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 7. 6 7(1H, d, J = 5. 3Hz), 7. 6 3(1H, dd, 
J = 7. 8 and 8. 3Hz), 8. 38(1H, s), 8. 43-8. 46 
(2H, m), 8. 49(1H, d, J = 7. 8Hz), 8. 80(1H, s), 11. 
11(1H, br. s), 13. 5 8( 1 H, br. s). IR(KBr) :326 
9 , 1 6 6 6 , 1 6 1 6, 1 5 9 5 , 1 5 2 0, 1 3 5 0 cm- 1 . 

mmm * 7 

4-**;i/-N- M H-h°v^P T3. 4 -hi hf»JS?>-4->Ml/) 

JS0IJ2 ^iBMtfcLTMiibfco HA2 1 5-2 1 7°C 
7E*#tfftt : C 14 H 12 N 4 0 • l/2H 2 0hbT 

C (%) H (%) N (%) 

ff-JIfjl : 65.72 4.88 21.90 

mmm 65.95 4.79 22.21 

MS (EI) : 2 5 2 (M + ) . 1 H -NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) : 2. 41 (3H, s), 7. 38 (2H, d, J = 8. 3Hz) , 

7. 68 (1H, d, J = 4. 9z), 7. 91 (2H, d, J = 7. 8Hz), 

8. 39 (1H, s) , 8. 41 (1H, d, J = 4. 9Hz), 10. 72(1 
H, br. s), 13. 5 1(1H, br. s). IR(KBr) : 3107, 1 
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699, 1595, 1494, 1329cm- 1 . 

mmm 2 a 

4-x^-N- ( 1 H-F ^/p f3. 4-bl h' i)^v-4-^;V) 
K 

Jfe^J2 iilil^^bTMiibfeo 1^2 1 5-2 1 7°C 
7D*#*r* : C 16 H 14 N 4 0i:bT 

C (%) H (%) N (%•) 

: 6 7. 6 5 5.30 21.04 

mmm : 67.49 5.17 20.79 

MS (E I) : 2 6 6 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) : 1. 22 (3H, t, J = 7. 3Hz), 2. 71 (2H, q, 
J = 7. 3Hz) , 7. 41 (2H, d, J = 8. 3Hz) , 7. 69 (1H, 
d, J = 5. 4Hz) , 7. 91 (2H, d, J = 8. 3 Hz), 8. 39(1H, 
s), 8. 40 (1H, d, J = 5. 4Hz), 10. 72(1H, br. s ), 1 
3. 51(1 H, br. s). IR(KBr) : 3 3 0 0, 1660, 1614, 
1591, 1523, 1489, 1429, 1242cm" 1 . 
S ttKfll 2 9 

4-* h*S/-N- (IH-K^d f3. 4 - hi h-U^>-4~^;i^ 

2 -***5fcA#H©ft:b D fc 4 h^^llltttlli bfc£ fcfimWU 
2Sffifl2-fcfiI*ftfc:bT*Bibfco ib£2 5 3 - 2 5 5°C 
7ciSS#*HI: C 14 H 12 N 4 0 2 ^bT 

C (%) H (%) N (%) 

ffi-gfi : 62.68 4.51 20.88 

mmm : 62.42 4.61 20.34 

MS (E I) : 2 6 8 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
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6 (ppm) : 3. 8 5(3H, s ), 7. 1 0(2H, d, J = 8. 8Hz), 7. 
66(1H, d, J = 4. 9Hz), 8. 00(2H, d, J = 8. 8Hz), 8. 
38(1H, s), 8. 38(1H, d, J = 4. 9Hz), 10. 64(1H, b 
r. s), 13. 4 9( 1 H, br. s). I R (KB r) : 3 3 5 0, 1672, 
1608, 1591, 1516, 1502, 1253cm" 1 . 
mWM 3 0 

4 — (1 . 1 - V**JI,x.*n,) — N — T3. 4-bl hrus; 

2 -;**;v£m@&©ft;b!>fc:4- (l, l-^^f-;i/x^;i/) 
fflbfcUfcfiWUk M0l2fcMfcK:b?&£bfe. 16^2 6 3 -2 6 4°C 
7C*^*fH: C 17 H 18 N 4 0i:bT 

C (%) H (%) N (%) 

ttJMI : 69.37 6.17 19.93 
mWiU : 69.27 6.20 19.83 

MS (EI) : 2 9 4 (M*) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) : 1. 33(9H, s ), 7. 59(2H, d, J = 8. 8Hz), 7. 
71(1H, d, J = 5. 4Hz), 7. 91(2H, d, J = 8. 3Hz), 8. 
40(1H, d, J = 5. 4Hz), 8. 41(1H, s ), 10. 74(1H, b 
r. s), 13. 52(1H, br. s). IR(KBr) : 2 9 6 2, 1689, 
1 6 2 0, 1 5 8 7, 1 5 2 7, 1 2 4 2 cm' 1 . 

mmm 3 1 

Z^i K 

^JK«2fcH«fcbT*BIbfco M 262-265 °C 
7C*^«fH : C 13 H 9 FN 4 0£LT 

C (%) H (%) N (%) 
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tHHI : 60.94 3.54 21.87 

mmm : 60.77 3.91 21.32 

MS (E I) : 2 5 6 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) : 7. 41(2H, dd, J = 8. 8 and 8. 8Hz), 7. 
67(1H, d, J = 5. 3Hz), 8. 07(2H, d, J = 5. 4 and 
8. 8Hz), 8. 38(1H, s), 8. 41(1H, d, J = 5. 3Hz), 1 

0. 8 2( 1 H, br. s), 13. 5 3( 1 H, br. s). IR (KB r) : 3 
3 0 2, 1 6 6 6, 1 6 1 4, 1 5 9 5, 1 5 1 4, 1 4 9 4 cm' 1 . 

mum 3 2 

4 N- ( 1 h-^?Vd T3. 4 -hi tf>)^>-4-^;M 

7D*^«fH : C 14 H M C lN 4 OfcbT 

C (%) H (%) N (%) 

ir^lS : 58.65 3.87 19.54 
III : 58.32 4.12 19.31 

MS (EI) : 2 8 6 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 4. 86(2H, s ), 7. 58(1H, d, J = 8. 3Hz), 7. 
63(1H, d, J = 7. 8Hz), 7. 71(1H, d, J = 4. 9Hz), 7. 
99(2H, d, J = 7. 8Hz), 8. 41(1H, d, J = 5. 3Hz), 8. 
43(1H, s), 10. 83(1H, br. s), 13. 57(1H, br. s). 
IR(KBr) : 3 2 6 1, 1664, 1612, 1597, 1516, 133 

1 , 1 3 0 5 cm" 1 . 

^mm a a 

4-/P^^f;b-N- (1H-h'7^P T3. 4 -hi vnyy-4-4)i) 
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its mmm2 tmmizLxmmhtzo m^>2 7o°c 

Thm&tm: C 14 H n BrN 4 0 • l/2E 2 0tLX 

C (%) H (%) N (%) 

stUfi : 49.43 3.56 16.47 

mmm : 49.59 3.55 16.11 

MS (E I) : 3 3 1 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
<5 (ppm) : 4. 80 (2H, s) , 7. 64(2H, d, J = 9. 8Hz), 

7. 71(1H, d, J = 5. 3Hz), 7. 96(2H, d, J = 9. 8Hz), 

8. 40(1H, s), 8. 41(1H, d, J = 5. 3Hz), 10. 82(1H, 
br. s), 13. 53(1H, br. s). IR(KBr) :3263, 166 
2,1614,1591,1523cm" 1 . 

mmm 3 4 

4- b ')7MD^J1/-N~ (1 H-fc^VP T3. 4-bl b'»J^>-4- 

^Sfe#iJ2 hl^t^UTM^bfeo M2 7 7°C 
TC^tf^ii : C 14 H 9 F 3 N 4 0hLT 

C (%) H (%) N (%) 

If Jlfil : 54.91 3.25 18.29 

mmm : 54. 8 1 3.23 18.27 

MS (FAB) : 3 0 7 (M + ) . 'H-NMR (4 0 0MHz, DMSO-d 
6 ) 6 (ppm) :7. 72(1H, d, J = 5 . 4Hz), 7. 95(2H, d, 
J = 8. 3Hz), 8. 17(2H, d, J = 7. 8Hz), 8. 39(1H, s), 
8. 43(1H, d, J = 5. 4Hz), 11. 02(1H, br. s), 13. 5 
7(1H, br. s). IR(KBr) :3321, 1678, 1614, 159 
1, 1 5 2 9, 1 3 2 5 cm" 1 . 
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mmm 3 5 

4- - hP-N- f1H-K 77D ra. 4-bl gi)*;v--4->MM 
Zi K ; 1 /1 07kfn^ 

»J2 fcHatBfcbTSBibfco ftb&2 8 2-2 8 4°C 
TnJMMfftt: C 13 H 9 N 5 0 3 - l/10H 2 OJ:bT 
C (%) H (%) N (%) 

frlM : 54.73 3.25 24.57 
mm : 55.10 3.53 24.12 

1 H-NMR (400MHz, DMSO-d 6 ) 6 (ppm) :7. 7 1(1 H, 
d, J = 5. 4Hz), 8. 21(2H, d, J = 8. 7Hz), .8. 40(2H, 
d, J = 8. 7Hz), 8. 41 (1H, s) , 8. 45(1H, d, J = 4. 9 
Hz), 11. 12(1H, br. s), 13. 59(1H, br. s). IR(K 
Br) : 3 4 0 4, 1697, 1618, 1589, 1518, 1344, 13 
25,1294cm- 1 . 

mmm 3 6 

4-t$ y-N- ( 1 H-fc^/p ra. 4 - hi bm s;v- 4 -a m ^>>t 

2--hP-N- (lH-t7Vo [3, 4-b] b°Ui;>-4-^;i/) ^> 
X7^ KCDf^toD fc N ^$13 5-etf £>*ifc4-~ bP-N- ( lH-b'^^P 
[3, 4-b] eys»-4— f/10 <>X7^ K*«flllft£fcm HJfc 
0dl 8 fcm&fcbTStfgbfco iu&>2 8 0°C 
7cjR^#f« : C„H„N B 0 ■ l/5H 2 0 2ibT 

C (%) H (%) N (%) 

st^fi : 60.78 4.47 27.26 
mmm.: 6 1 . 0 0 4.50 26.98 

MS (E I) : 2 5 3 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
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6 (ppm) :5. 90(2H, s), 6. 6 3(2H, d, J = 8. 8Hz), 7. 
62(1H, d, J = 4. 9Hz), 7. 75(2H, d, J = 8. 8Hz), 8. 
34(1H, d, J = 5. 3Hz), 8. 37(1H, s ), 10. 28(1H, b 
r. s), 13. 43(1H, br. s). I R (KB r ) : 3 3 9 1 , 3298, 
3207, 1655, 1601, 1496 cm- 1 . 

mmm 3 7 

2, h *->-N- (1 H-b'^V'p T3, 4-bl WP>-4--i 

mmm2 tmmizvxmmLtzo M2 2 9°c 

Kmfrffim : C 15 H 14 N 4 0 3 tvx 

C (%) H (%) N (%) 

fhJUi : 60.40 4.73 18.78 

mmm : 60.33 4.98 is. 96 

MS (EI) : 2 9 8 (M + ) . 1 H-NMR (4 0 0MHz, D M S 0 — d B ) 
6 (ppm) :3. 83 (3H, s), 3. 87 (3H, s) , 7. 17-7. 
26 (3H,m), 7. 87 (1H, d, J = 5. 3Hz), 8. 3 6 (1H, 
s), 8. 40 (1H, d, J = 5. 3Hz), 10. 92 (1H, br. s), 
13. 57 (1H, br. s). IR(KBr) : 3 0 2 9, 1688, 161 
8, 1596, 1514, 1476, 1463, 1432, 1374, 1329 
cm' 1 . 
^ffiR#H 3 8 

3-^f-;i/-2--bP-N - (tH-K?yp T3, 4-bl h'')^>-4- 

mmm2 tmmiz.hxmmLtzo n^>2 7o°c 

TuMfiffiiM : C 14 H n N 5 0 3 £bT 
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C (%) H (%) N (%) 

: 56.56 3.73 23.56 

: 56.50 3.94 23.17 
MS (E I) : 2 9 7 (M + ) . 1 H -NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :2. 40 (3H, s) , 7. 68-7. 74 (3H, m), 7. 
79-7. 81 ( 1 H, m) , 8. 35 ( 1 H, s) , 8. 42 ( 1 H, d, J 
= 5. 3Hz) , 11. 33 (1H, br. s) , 13. 60 (1H, br. 
s).IR(KBr): 2987, 1695, 1 6-2 4, 1590, 1509, 
1462, 1420, 1382, 1333cm" 1 . 

mmm 3 9 

2. (i H-h°^VD ra. 4 -hi h°u^>-4-^ 

^ mmm2 hnm^LxmmLtzo m& 264-266 °c 

tg*##H»: C 15 H 14 N 4 0 3 - l/10H 2 Oi:bT 

C (%) H (%) N (%) 

ftjf £ : 60.08 4.77 18.67 
HMg : 60.17 4.59 18.43 

MS (FAB) : 2 9 9 (M + +l) . 1 H — NMR (4 0 0MHz, DMSO- 
d 6 )tf(ppm) :3. 86 (3H, s), 4. 03 (3H, s), 6. 71 
(1H, dd, J=l. 9 and 8. 8Hz) , 6. 77 (1H, d, J = 2. 
5Hz), 7. 82 (1H, d, J = 8. 3Hz), 7. 90 (1H, d, J = 4. 
9Hz) , 8. 29 (1H, s) , 8. 39 (1H, d, J = 4. 9Hz) , 1 
0. 55 (1H, br. s), 13. 58 (1H, br. s). I R (KB 
r) : 3 3 3 1 , 1 6 7 8, 1 5 9 7, 1 5 3 9, 1 5 1 4, 1 2 5 5 cm" 1 . 
4 0 

2. 4-*>7)V*U-N- (IH-^/D T3. 4 -hi b'U^>-4-^ 

46 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 01/81345 PCT/JPOl/03329 

2-t ^;i/5rMg£©ftfc> D t: 2 , 4 - V 7 M D bfcihW 
fltts %K#i2 2:mt:bTtt3&b&. iiu£2 3 9 - 2 4 1°C 
5c&#*Ht : C 13 H 8 F 2 N 4 0 • l/2H 2 0^bT 
C (%) H (%) N (%) 

H-^fil : 55.13 3.20 19.78 

mmm 55.36 3.39 19.68 

MS (FAB) : 2 7 5 (M + +l) . 1 H — NMR (4 0 0MHz, DMSO- 
d 6 )<Mppm):7.28(lH, dd, J = 8. 3 and 8.7Hz), 
7. 4 8 (1H, dd, J = 8. 2 and 9. 3Hz) ,7.79 (1H, 
d, J = 5. 4Hz) , 7. 84 (1H, dd, J = 6. 9 and 8. 3H 
z), 8. 36 (1H, s), 8. 42 (1H, d, J = 5. 4Hz), 11. 
04 (1H, br. s), 13. 59 (1H, br. s). IR(KBr) :3 
4 3 3 , 1 6 9 5 , 1 6 7 4, 1 5 9 5, 1 5 1 0 cm- 1 . 

mm.M4 1 

fcffifflb ISife0i2 iiMftfcbTStfibfco 14^ 2 7 0 °C 

tg3R#*H£: C 14 H 8 F 3 N 5 0 3 - 3/1 0 H 2 O^bt 

C (%) H (%) N (%) 

thJIfi : 47.14 2.43 19.53 
ggfflfg : 47.36 2.83 19.15 

MS (E I) : 3 5 2 (M + ) . 1 H — NMR (400 MHz, DMSO-d 6 ) 
d (ppm) : 7. 80 (1H, d, J = 5. 3Hz), 8. 14 (1H, d, 
J = 5. 3Hz), 8. 28 (1H, s), 8. 36 (1H, d, J=5. 3H 
z), 8. 46 (1H, d, J = 5. 3Hz), 8. 59 (1H, s), 11. 
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34 (1H, br. s) , 13. 65 (1H, br. s). IR(KBr) :3 
049, 1674, 1618, 1544, 1511, 1432, 1407, 13 
58, 1323, 1265, 1249cm" 1 . 

mmm 4 2 

2. (h *)7 ))s±U **)],) — N — (IH-^^D T3. 4 -hi K 

2-7<^;i/^m#m©^t>D^2, 4-tf* (h'j7;i/^-D^5 L ;i/) 

Sftffibfeifctm £*«2fcHttfcLTMbfco M^> 2 7 0°C 
7C*^«ftt : C 15 H 8 F 6 N 4 0hbt 

C (%) H (%) N (%) 

frl¥te : 48.14 2.15 14.97 

mmm 48.21 2.53 14.89 

MS (FAB) : 3 7 4 (M + + 1 ) . 1 H-NMR (4 0 0MHz, DMSO- 
d 6 ) 5 (ppm) : 7. 81 (1H, d, J = 5. 3Hz), 8. 10 (1H, 
d, J = 7.8Hz),8. 1 0 (1H, d, J = 7. 8Hz) , 8. 26-8. 
31 (2H, m), 8. 45 (1H, d, J = 5. 3Hz), 11. 32 (1H, 
br. s), 13. 64 (1H, br. s). IR(KBr) : 3 3 2 5, 16 
84, 1620, 1593, 1512, 1327, 1132cm- 1 . 

mm 4 3 

2-^ h^->-4-^f-;^^-N- (TH- f^/P T3, 4 - bl bLLL2_k 
-4->f ;v) Y • 1 ZJl&MM 

ife^m mm,M2 tnm^Lxm^Ltco m&2 e 0-2 6 2°c 

7C*»«f* : C 15 H 14 N 4 0 2 S • l/5H 2 0^bT 
C (%) H (%) N (%) 

ff-Jffii : 56.60 4.56 17.62 
: 57.12 4.64 16.99 
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MS (E I) : 3 1 4 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO~d 6 ) 
6 (ppm) : 2. 56 (3H, s) , 4. 01 (3H, s) , 6. 99 (1H, 
d, J = 8. 3Hz) , 7. 06 (1H, s) , 7. 72 (1H, d, J = 7. 8 
Hz), 7. 89 (1H, d, J = 5. 4Hz), 8. 31 (1H, s), 8. 
39 (1H, d, J = 5. 4Hz), 10. 62 (1H, br. s), 13. 5 
8 (1H, br. s). IR(KBr) :3335, 1670, 1620, 15 
93, 1331, 129 4, 1277 cm" 1 . 

5-^;i/-2-_KD-N- MH-h'7^D T3. 4-bl b?D^V-4- 

2 -*?)V%M>mn<Dttt) D fc 5 2 h n£MmWl*@.m LfzZ 

fcfitfMdU HE««2i:BI«fcbT««bfc, ib£> 2 7 0°C 
7n*fl"#r* : C 14 H„N,0, tLX 

C (%) H (%) N (%) 

D-Utt : 56.56 3.73 23.56 
mmm : 56.68 4.06 23.55 

MS (E I) : 2 9 7 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) : 2. 49 (3H, s), 7. 61 (1H, d, J = 5. 3Hz), 
7. 67 (1H, s), 7. 80 (1H, d, J = 5. 3Hz), 8. 14 (1 
H, d, J = 5. 3Hz), 8. 32 (1H, s), 8. 44 (1H, d, J=5. 
3Hz), 11. 23 (1H, br. s), 13. 59 (1H, br. s). I 
R (KBr) : 2 9 8 2, 1 6 9 1, 1 5 9 0, 1 5 2 3, 1 4 6 3 , 1 4 3 6 , 
1 2 6 5 cm- 1 . 

mmm \ 5 

5-^PP-2--hP-N- (tH-h°5Wp f3. 4-bl E')^>-4- 

2 - * ?)i%mmM(Dttt) Dt5-^pp-2--h D^Mmmzmm Ltzz 
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fcfiWWk ^2^itbtIibfeo ifc;£> 2 7 0 o C 
7c*^*fH : C 13 H 8 C 1 N 5 0 3 il bT 

C (%) H (%) N (%) 

tUSEH : 49.15 2.54 22.04 
gfflfi : 48.92 .2.88 21.71 
MS (E I) : 3 1 8 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) : 7. 78 (1H, d, J = 5. 3Hz) , 7. 89-7. 91 
(lH,m), 8. 07 (1H, d, J = 5. 3Hz), 8. 26 (1H, s), 

8. 29 (1H, d, J = 5. 3Hz), 8. 44 (1H, d, J = 5. 3Hz), 
11. 29 (1H, br. s), 13. 62 (1H, br. s). I R (KB 

r) : 3 0 5 9, 1709, 1692, 1626, 1607, 1589, 156 

9, 1527, 1510, 1469, 1418, 1390, 1 3 4 5 cm" 1 . 

4 fi 

2. 6-S?7^D-N- MH-g?»/P ra. 4-hl hM)^>-4-^ 

2k) M /i 07k fn t ? 

2 - p< t» t) t 2 , 6 - 7)1* d £m#l^£$ffl b z £m 

fttts fc^tttbTftJibfco HjM2 7 5 - 2 7 6°C 

7cUS##fH : C 13 H 8 F 2 N 4 0 • 1/1 0H 2 OhbT 

C (%) H (%) N (%) 

Sf-gft : 56.57 2.99 20.30 

mmm •. 56.37 3.22 19.93 

MS (FAB) : 2 7 5 (M + + 1) . 1 H-NMR (400 MHz, DMSO- 
d 6 ) d (ppm) :7. 28-7. 32 (2H,m), 7. 65 (1H, d, 
J = 5. 4Hz), 7. 86 (1H, d, J = 4. 9Hz), 8. 35 (1H, 
s), 8. 45 (1H, d, J = 5. 4Hz), 11. 42 (1H, br. s), 
13. .6 5 (1H, br. s). IR (KB r) :3296, 1701, 162 
6, 1554, 1336, 1305 cm' 1 . 
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mm 4 7 

N- (1 H-h'^P f3. 4-bl )h) -1 —)~7*Vy± 

\±, mmm2 tmm^Lxmmhtzo m& 266-269 °c 

Ttmfrttm : C 17 H 12 N 4 0 • l/5H 2 0hbT 

C (%) H (%) N (%) 

$fm& : 69.94 4.28 19.19 

mmm •. 70.27 4.36 19.67 

MS (E I) : 2 8 8 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :7. 59-7. 67 (3H, m) , 7. 86 (1H, d, J = 6. 
3Hz), 7. 91 (1H, d, J = 5. 3Hz), 8. 04-8. 1 9(3H, 
m), 8. 42 (1H, d, J=l. 5Hz), 8. 44(1H, d, J = 4. 8 
Hz), 11. 21(1H, br. s), 13. 56(1H, br. s). IR (K 
Br) :3 1 1 5 , 1 6 6 0, 1 6 2 2, 1 5 9 1, 1 5 1 6 , 1 3 2 9 cm- 1 . 

mmm 4 8 

N- (1 H-EyVP L3_, 4-bl b°')^>-4-^;i/) - 2 -\f ') 

2 - * 3-)]s>%m>mw.(bftt> ^ 1 2 - 1° y ^ > # >^&<£ffl t & £ turnip 
nnm2 tmmtLTmmhtzo m&2 4 5-2 4 6°c 

7C*^«fia : C 12 H 9 N 5 0£LT 

C (%) H (%) N (%) 

st»fi : 60.25 3.79 29.27 

mmm 60.30 3.74 29.27 

MS (E I) : 2 3 9 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
5 (ppm) : 7. 7 6 -7. 7 8 (2H, m) , 8 . 12 (1H, dd, J = 
7.3 and 7.3Hz),8.22(lH, d, J = 7. 3Hz),8. 
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38 (1H, s) , 8. 4 4 (1H, d, J = 5. 4Hz) , 8. 81 (1H, 
d, J = 5. 4Hz) , 11. 0 9(1H, br. s), 13. 60(1H, br. 
s ). IR(KBr) 13 0 5 1, 1711, 1617, 1594, 1509, 
1467, 1438, 1327, 129 4 cm" 1 . 

mmm 4 9 

n- M H-h'7^p ra. 4-bi h°u^>-4-^ )i) -?.-y:\)v^±)v 

Wi«2 fcH*fctT««Lfc. 7 3 - 2 7 6°C 

7GjR£4r4l : C 12 H 9 N 5 0^b-C 

C (%) H (%) N (%) 

fhWffi : 60.25 3.79 29.27 

mmm 60.18 3.55 29.17 

MS (EI) : 2 3 9 (M*) . 1 H — NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) :7. 59-7. 62 (1H, m) , 7. 72 ( 1 H, d, J = 5. 
3Hz) , 8. 33 (1H, d, J = 7. 8Hz), 8. 40 (1H, s), 8. 
42 (1H, d, J = 5. 4Hz), 8. 81 (1H, dd, J=l. 0 an 
d 4. 4Hz), 9. 14 (1H, d, J = 2. 5Hz), 11. 01(1H, 
br. s), 13. 5 6(1H, br. s). IR(KBr) : 1 6 9 9 , 162 
4, 1593, 1514, 1481, 1329cm" 1 . 
5 0 

2-^;i/^a--N- (ih-h'7^d ra. 4-hl ku^v-4-^;i/^ - 

m\.tz^h\>Am±s mmm2 h^itbtnifeo 11^2 3 6 -2 3 9°c 

7C*^*flt: C 13 H 10 N 5 OS • l/2H 2 0tbT 
C (%) H (%) N (%) 
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mnm :■ 53.05 4.11 23.79 
mmm 53.32 4.21 23.50 

MS (E I) : 2 8 5 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :2. 48 (3H, s), 7. 30 (1H, dd, J = 4. 8 a 
nd 7.8Hz),7.76(lH, d,J = 5.4Hz),7.99(lH, 
d, J=l. 4Hz) , 8. 36 (1H, s) , 8. 43 (1H, d, J = 4. 9 
Hz), 8. 63 (1H, d 3 J = 4. 9Hz) , 11. 07 (1H, br. 
s) , 13. 57 (1H, br. s). IR(KBr) : 3 0 3 6, 1689, 
1 5 9 1, 1 3 8 8, 1 3 2 5, 1 2 9 8, 1 2 8 2 cm- 1 . 

m mm 5 1 

2. 6-^*)^>-N- MH-h-^/P r3. 4-hl fc-')^>-4-^ 

^ifflifciiiim mmm2 tmnki\sTmm\stzo i*^> 2 6 o°c 

Ttmtttifm: C M H 13 N 6 0 3 - l/5H 2 O^LT 
C (%) H (%) N (%) 

irgfit : 55.52 4.46 23.12 

mmm 55.73 4.39 23.07 

MS (E I) : 2 9 9 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
5 (ppm) :3. 97 (3H, s), 4. 12 (3H, s), 6. 58 (1H, 
d, J = 8. 2Hz), 7. 88 (1H, d, J = 4. 9Hz), 8. 16 (1 
H, d, J = 8. 3Hz), 8. 30 (1H, s), 8. 40 (1H, d, J = 
5. 3Hz) , 10. 50 (1H, br. s) ,13. 61(1H, br. s). 
IR(KBr) : 3 1 0 9, 1691, 1595, 1535, 1485, 132 
9 , 1 2 9 8 cm" 1 . 

mmm 5 2 

N- (lH-fc-^/P T3. 4-bl )l) -4-¥»V^±)V 



53 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 01/81345 PCT/JPOl/03329 

ms^j2 tmm^LxmMhtzo m&>2 8 o°c 

55^Mfi : C 12 H 9 N 5 0^bT 

C (%) H (%) N (%) 

fr Jlfii : 60.25 3.79 29.27 

mmm 60.25 3.56 29.39 

MS (E I) : 2 3 9 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :7. 72 (1H, d, J = 5. 4 Hz) , 7. 89 (2H, d, 
J = 5. 4Hz) , 8. 39 (1H, s) , 8. 44 (1H, d, J = 5. 4H 
z) , 8. 83 (2 H, d, J = 5. 4Hz), 11. 05(1H, br. s), 
13. 60(1H, br. s). IR(KBr) : 3 1 3 4, 1701, 1593, 
1438, 1325, 127 4 cm- 1 . 

mmm 5 3 

N- ( 1 H-fc^y'p ra. 4 -hi h^;^v-4-^; M - 3 -v-^ vfr;^ 

mffi,M2 i:»bTlilfco ib&2 4 2°C 
tc^^M : C 11 H 8 N 4 0 2 iibT 

C (%) H (%) N (%) 

ft JMt : 57.89 3.53 24.55 

mmm : 57.91 3.73 24.52 

MS (E I) : 2 2 8 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d,) 
6 (ppm) :7. 05 (1H, s), 7. 61 (1H, d, J = 5. 4Hz), 
7. 85 (1H, s), 8. 37 (1H, s), 8. 40 (1H, d, J = 5. 
4Hz), 8. 54(1H, s), 10. 43-10. 4 4 ( 1H, br. s), 
13. 52-13. 5 4 ( 1 H, br. s) . IR(KBr) : 3 0 6 8, 16 
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94, 162 5, 1602, 1573, 1512, 1416, 1377cm" 1 . 
atittW 5 4 

IziiiklL MTT-h-^/P T3, 4-bl fc-U^- 4-^b) -3- 
2 - t< ^^illoftb !> 2 - * f\U/ - 3 - ? ^ > # b fc 

iiUU^ttx fSttmfclTOfcbTSEbfco MA 2 2 6 - 2 2 8°C 
Ttmftffim: C 12 H 10 N 4 O 2 - l/2E 2 0tLX 
C (%) H (%) N (%) 

ftlHi : 58.41 4.29 22.70 

mnm 58.70 4.43 22.50 

MS (EI) : 2 4 2 (M + ) . 1 H-NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 2. 52 (3H, s), 7. 12 (1H, d, J = 2. 0Hz), 
7. 60 (1H, d, J = 5. 4Hz), 7. 66 (1H, d, J=l. 9H 
z), 7. 34 (1H, d, J=l. 5Hz), 7. 37 (1H, d, J = 5. 
3Hz) , 10. 25 (1H, br. s) , 13. 51(1H, br. s). IR 
(KB r ) : 3 1 2 1, 1648, 1625, 1600, 1536, 1514, 
1 3 2 8, 1 3 0 3 cm" 1 . 

mmm 5 5 

2 - * 3-)l%MmW<DiXfc> D t 2 , 5 - - 3 - 7 5 > >&£ffi 

JBbfcCfcfiWttk $%0|2 t^itttllbfeo Mj&1 8 2- 1 8 6°C 

7t>%mm-. c 13 h 12 n 4 o 2 - i/2H 2 o^bt 

C (%) H (%) N (%) 

tWtt : 58.86 4.94 21.12 

mmm 58.40 5.06 21.07 

MS (EI) : 2 5 6 (M + ) . 1 H-NMR (400MHz, DMSO-d 6 ) 
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tf(ppm) : 2. 2 6 (3H, s) , 2. 56 (3H 3 s) , 6. 71 (1H, 
s) , 7. 60 (1H, d, J = 5. 4Hz), 8. 34 (1H, s), 8. 3 
. 6 •( 1 H, d, J = 5. 4Hz), 10. 14 (1H, b r . s), 13. 40 
(1H, br. s) . IR(KBr) :3487, 3265, 1693, 167 
2, 1575, 1508, 1327 cm' 1 . 

mmm 5 6 

n- fiH-^;p ra. 4-bi h-u^>-4-^)^ -3-^71^ 

&s H^J2 ^ISiai-bTMMbfco Hu£2 3 5°C 
t6*#*HH : C 11 H 8 N 4 OShbT 

C (%) H (%) N (%) 

atHM : 54.09 3.30 22.94 

mmm • 53.99 3.49 22.62 

MS (E I) : 2 44 (M + ) . 1 H — NMR (4 0 0MHz-, DMSO-d 6 ) 
6 (ppm) : 7. 63-7. 71 (3H, m) , 8. 39-8. 41 (2H, 
m), 8. 50 (1H, s), 10. 57 (1H, br. s), 13. 53 (1 
H, br. s). IR(KBr) : 3054, 2974, 1691, 1622, 
1598, 1536, 1506, 1410, 1379, 1328cm- 1 . 

mmm 5 7 

2-7P J E-5-.rf*-;i/-N- MH-h^y-p F3. 4-bl h'U^>-4- 

2 - ^ f;i/^lf !3 t 2 - - 5 3 -^7i>Ail/ 

#>»ftttfflbfcdi:J&MM±N ill2^itlt|j|lL Mj&> 2 8 0"C 
MS (E I) : 3 3 6 (M + ) • 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
(5 (ppm) : 2. 46 (3H, s), 7. 13 (1H, s), 7. 73 (1H, 
d, J = 5. 4 Hz) , 8. 39 (1H, s), 8. 40 (1H, d, J = 5. 4 
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Hz), 10. 82 (1H, br. s), 13. 55 (lH,br. s). IR 
(KB r ) : 3 3 7 3, 1 6 9 3, 1 5 9 5 , 1 5 3 3, 1 5 1 4, 1 3 3 1 c 

*mm 5 8 

5-^;i/-N- (1H-K77P f3, 4-bl b'V^>-4-^;^) -4- 

*JK«2i:fi«it:UTMbfeo M2 2 1 - 2 2 5°C 
7C*d«fH : C M H,N 6 0,fcbT 

C (%) H (%) N (%) 

Wr&m : 54.32 3 . 7 3 28.79 
111 : 54.15 3.97 28.60 

MS (E I) : 2 4 3 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
d (ppm) : 2. 71 (3H, s), 7. 63 (1H, d, J = 4. 8Hz), 
8. 35 (1H, s), 8. 41 (1H, d, J = 4. 9Hz), 9. 15 (1 
H, s), 10. 55 (1H, br. s), 13. 57 (1H, br. s). I 
R(KBr) : 3 1 1 7, 1699, 1624, 1591, 1510, 1327, 
1 2 4 2 cm- 1 . 

2. 3-^hKP-N- MH-fcT^WP T3. 4-bl h°U^>-4-^;i/) 

2 - y D £ 2 , 3-i?th*P^>V r [b] 7^>-7-±r 

^>»*«ffiLfcCi:ei^tts ^M2^|Sl^fcbTM?iLfeo »;&>2 7 0 
°C 

Tu&fttirW. : C 15 H 12 N 4 0 2 £;LT 

C (%) H (%) N (%) 

sfUjjg : 64.28 4.32 19.99 
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mmm : 64.02 4.44 19.79 

MS (EI) : 2 8 0 (M + ) . 1 H-NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :3. 33 (2H, t, J = 8. 8Hz) , 4. 8 6 (2H, t, J = 
8. 8Hz) , 7. 03 (1H, t, J = 7. 3Hz) , 7. 51 (1H, d, J 
= 7. 3Hz), 7. 67 (1H, d, J = 7 . 3Hz), 7. 89 (1H, d, 
J = 5. 4Hz), 8. 21 (1H, s), 8. 41 (1H, d, J = 5. 4H 
z), 10. 39 (1H, br. s), 13. 63 (1H, br. s). IR 
(KBr) :3120, 1689, 1595, 1 5'-4 6 , 1 5 1 7, 1 4 3 7, 
14 16 cm" 1 . 

mu m 6 q 

3-^b KD-2-^; i/-N- MH -K^Wn T3. 4- 
bl KU^>-4-^;M -^w fhl -7^v-7-±;i,^»#$ K 

2-^;i^m#f?©ft;bDfc5-£nn-2, 3 -S?fc Hp- 2 
«>V [b] 7^>-7-^;i/^>^^^fflbfec^^{is »#I2 iilTOt 
LTm&Ltzo m&>2 7 0°C 
7nfjl##r<S : C 16 H 13 ClN 4 0 2 hbT 

C (%) H (%) N (%) 

Ht^tfjg : 58.45 3.99 17.04 

mmm 58.05 4.07 17.00 

MS (EI) : 3 2 9 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) : 1. 54 (3H, d, J = 5. 9Hz) , 3. 42-3. 49 
(2 H, m) , 5. 27-5. 30 ( 1 H, m) , 7. 54 (1H, s), 7. 
61 (1H, s) , 7. 87 (1H, d, J = 5. 3Hz) , 8. 21 (1H, 
s), 8. 43 (1H, d, J = 5. 3Hz), 10. 39 (1H, br. s), 
13. 65 (1H, br. s) . I R (KBr) :2976, 1690, 162 
6, 1 5 9 2, 1 5 4 5, 1 5 1 4, 1 4 4 6, 1 3 8 5 cm- 1 . 
ggffififfil 6 1 
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6-»PP-3. 4-3?h Kp-N- (IH-^Vd ra. 4-bl H°U^> 
-4-sf -2H- 1 . 4 -^W:fr^^V-8-±rJ]^jr+)-S K « 1 /4 

zM l 

6-^PP-3, 4-^fc h*P~ 2 H- 1 , 4 8 

(i. og) *\ 4-7^t7yD [3, 4-b] tryy> (i. og) 

feitfh'JxW^ (1. 1 g) ©DMF ( 2 0 mL) ^x^'J 
yn*y7-Y (1. Og) §jjp^ s mFWbfcfs -MifitSIbfeo 

T-^bfeo **SE£MEETB*U f &nfe»I4#»x^"C«»t4i: £fc 
MMrtft (110. Omg) **Jtft|tai:bT»fc. I^>2 7 0°C 
7n*#*HB: C 15 H 12 C 1N 6 0 2 • l/4H 2 O^LT 

C (%) H (%) N (%) 

It^fi : 53.90 3.77 20.95 
: 53.84 3.72 20.67 
MS (EI) : 3 2 9 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) :3. 62 (2H, br. t) , 4. 31 (2H, br. t), 6. 
45 (1H, s), 6. 7 5( 1 H, d, J = 2. 5Hz), 6. 8 2( 1 H, d, 
J = 2. 5Hz), 7. 85(1H, d, J = 4. 5Hz), 8. 34(1H, s), 
8. 39(1H, d, J = 5. 4Hz), 10. 74(1H, br. s), 13. 5 
3(1H, br. s). IR(KBr) : 3 2 9 8, 1684, 1622, 159 
3 , 1 5 2 0 cm- 1 . 

* mm 6 2 

6-£pp-3. 4-$?hKP-2. 9.-*m-)V-N- (1 H-t^vTp T3. 
4-bl -2H-1 . 4 -*<^}**V-*jy - - ± )],ns 

^•frS K ; 1 /47k*n$fri 

6-^PP-3, 4-^hFP-2H-l, 4 -s<>VttW>- 8 
^>K®f^t>t)fc:6 , 4-^bKP-2, 2-^^f;i/-2H-l, 
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ttCLTSSaSbfeo »j&>2 8 0°C 
7G^*fffi: C 17 H 16 N S 0 2 C1 • l/4H 2 0i:bT 
C (%) H (%) N (%) 

mmm 56.51 4.32 19.38 
mmm •. 56.56 4.77 is. 99 

MS (EI) : 3 5 7 (MHl) . 1 H-NMR (400 MHz, DMSO-d 
.) (J (ppm) : 1 . 33 (6 H, s) , 3. 12 (2H, s) , 6. 56 
( 1 H, br. s) , 6. 80 (1H, d, J = 2. 9Hz), 6. 9 2( 1 H, 
s), 7. 88 (1H, d, J = 5. 4Hz), 8. 28(1H, s ), 8. 41 
(1H, d, J = 4. 8Hz), 10. 5 7 ( 1 H, br. s), 13. 6 2( 1 H, 
br. s ). IR(KBr) :3358, 1665, 1620, 1590, 15 
40, 1512, 1312 cm' 1 . 

mwm 6 3 

6-* DP- 3. flH -^^D f3. 4- 

bl h'U^>-4-^;i/) -2H- 1 . 4-^>^»-»^>-R-±;i/^»» 

6-^DD-3, 4-^fcHD-2H-l, 4-^>^^-^r-b-^>-8-*;i/ 
#>^GDttfot)tc:6 -^DD-3, 4-^tFP-4-^f;V-2H-l, 4- 

bTSBtbfco Hu&>2 7 0°C 
7nHS#lfffiI : C 16 H 14 N 5 0 2 Cltbt 

C (%) H (%) N (%) 

ffrtttt : 55.90 4.10 20.37 

mmm 55.30 4.20 2 0 . 6 1 

MS (E I) : 3 4 3 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-dJ 
6 (ppm) : 2. 91 (3H, s) , 3. 35 (2H, t, J = 4. 4Hz) , 
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4. 38 (2H, br. t) , 6. 84 (1H, d, J = 2. 5Hz) , 6. 8 
7(1H, s), 7. 85 (1H, d, J = 5. 4Hz), 8. 36(1H, s), 
8. 39(1H, d, J = 5. 4Hz), 10. 75(1H, br. s), 13. 5 
7( 1H, br. s). IR(KBr) : 3 3 2 5, 1684, 1620, 159 
1, 1539, 1516, 1263cm" 1 . 
m WM 6 4 

6-*PP-3. 4-^hRP-2. 4-^**;b-N- MH-fc^/P TH. 

4-bl K'jy>-4-'f;i/) -2H - 1, 4-^>V^^r^^>-8-^;v^ 

6-^PP-3, 4-^h KP-2H- 1, 4 -^>^^^rit^ >- 8 
#>&®tt;bhfc:6-£pp-3, 4-ykFD-2, 4-^^^V-2H-l, 

m^vx^mbtzo m&>2 6 o°c 

Ttmfrffim : C 17 H 16 N 5 0 2 Cl^bT 

C (%) H (%) N (%) 

ffJUi : 57.07 4.51 19.57 
mm$. : 57.52 4.68 19.65 

MS (E I) : 3 5 7 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) : 1. 29 (3H, d, J = 8. 0Hz), 2. 86 (3H, s), 
3. 03 (1H, m), 3. 41 (1H, m), 4. 47 (1H, br. s), 

6. 8 5 (1H, d, J = 4. 0Hz) , 6. 91 (1H, d, J = 4. 0Hz) , 

7. 88 (1H, d, J = 8. 0Hz), 8. 35 (1H, s), 8. 40 (1 
H, d, J = 8. OHz), 10. 66 (1H, br. s), 13. 59 (1H, 
br. s). IR(KBr) : 3 3 1 7, 1678, 1591, 1512, 13 

2 9cm" 1 . 

mmm 6 5 

(4-^D P^>^Jl/) - 3. 4-^h KP-N- ( 1 H-K 
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UL, 4-bl V. 4 -2H - 1 , 4-^W^^^> 

6-^nn-3, 4-^tFo-2H-l, 4 -^y^Jir^Vy- 8 
^>^0ftfc>t)fc 6 -^DD-4- (4-^PD^>^;i/) -3, 4-^tKD 

-2H-1, 4-^yy~**yyy-8-J])\stfyM*&mLtzZtUK\±, m 

MM6 1 £ISHifc:bT®B£bfco M2 5 0°C 
^^g: C 22 H 17 C1 2 N 5 0 2 • l/2H 2 0i:bT 

C (%) H (%) N (%) 

nmiM : 57.63 3.91 15.12 

mmm 57. 40 3.94 15.24 

1 H — NMR (400 MHz, DMSO-d 6 ) 6 (ppm) :3. 52 (2H, 
s), 4. 39 (2H, s) , 4. 59 (2H, s) , 6. 77 (1H, s) , 
6. 83 (1H, s) , 7. 34 (2H, d, J = 8. 3Hz) , 7. 4 4 (2 
H, d, J = 8. 3Hz), 7. 85 ( 1 H, m) , 8. 37 (1H, s), 8. 
40 (1H, d, J = 5. 4Hz) , 10. 79 (1H, br. s), 13. 5 
7 ( 1 H, br. s). IR(KBr) : 3 3 3 3, 1685, 1516, 14 
89, 1263cm -1 . 
6 6 

fi-Vn^F- 3. Ko-4-^J]/-N- (IF-^^in T3. 4- 

bl h°U^>-4--Y;M -2H-1 . 4-^y^±*Wy-K-±))sK*y- 

6-^7DD-3, 4-^tFD-2H-l, 4-^>y^^r^^>-8-^;i/ 
tfynoftt) Die 6-7^^-3, 4-^h FD-4 2 H- 1, 4- 

^y^x^vyy-s-t/Ktfymzmmisfzztumt, mmme 1 tTOt: 

1 H-NMR (400 MHz, DMSO-d 6 ) 6 (ppm) :2. 49 (3H, 
s), 2. 91 (2H, s), 4. 38 (2H, s), 6. 89 (1H, s), 
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6. 9 9 (1H, s), 7. 85 (1H, d, J = 4. 9Hz), 8. 3 6 (1 
H, s) , 8. 40 (1H, d, J = 5. 4Hz), 10. 75 (1H, br. 
s) , 1 3. 5 7 ( 1H, br. s) . 

3. 4-^bKD-fi-^^V-4-)(^-N- (IH-e^/P f3. 4 

-hi ^u^>-4->r;i^ -9.H-1. 4-^>\ra-5--fr^>-8-±;i/^5- 

6-^DD-3, 4-^fch'D-2H-l, 4-^W:t3ri^>-8-:2j;i/ 
^>K©^it>t)fe:3, 4-^bFD-6-^b^r^-4-^fJl/-2H-l 5 4 

izLztmmhtzo m&>2 6 o°c 

7Cfii##ffli : C lv H 17 N 5 0 3 £bT 

C (%) H (%) N (%) 

ft Jttl : 60.12 5.05 20.64 
nmtiL : 59.82 5.03 20.31 

MS (E I) : 3 3 9 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) : 2. 89 (3H, s), 3. 32 (2H, br. t), 3. 72 
(3H, s), 4. 38 (2H, br. t), 6. 42 (1H, d, J = 2. 9 
Hz), 6. 52 (1H, d, J = 2. 9Hz), 7. 88 (1H, d, J = 5. 
4Hz), 8. 34(1H, s), 8. 39(1H, d, J = 5. 3Hz), 10. 
72(1H, br. s), 13. 5 7( 1 H, br. s). IR(KBr) : 331 

7, 1680, 1595, 1543, 1518, 1379, 1332, 1273 
cm" 1 . 

mmm 6 8 

3. 4->yh Kp-4-^;i/-fi-^w±-N- r 1 H-h°vv'n ra. 

4 -hi bi'U^>-4-^;M -2H - 1 . 4-^y^±3rW^-R~±,)ltf 
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6-^nn-3, 4-^tFn-2H-l, 4 -^y^J^r^vy- 8 
#>&©ttto t)te:3 , pn-4-^;v- 6 2 H- 1 , 

^fcbTMjibfco ib&2 6 3 - 2 6 5°C 
7n^*lfii : C 1V H 17 N 5 0 2 S hbT 

C (%) H (%) N (%) 

ft JUfi : 57.45 4.82 18.70 
M{g : 57.56 4.88 18. 9.-3 

MS (E I) : 3 5 5 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d„) 
tf(ppm) :2. 49 (3H, s) , 2. 90 (3H, s) , 3. 32 (2H, 
m), 4. 38 (2 H, m) , 6. 75 ( 1 H, s) , 6. 82 ( 1 H, d, J 
= 2.5Hz),7.87(lH, d, J = 4. 8Hz),8.36(lH, s), 
8. 38 (1H, d, J = 4. 9Hz), 10. 72(lH,br. s) , 13. 
59 (1H 3 br. s). IR(KBr) : 3 3 2 1, 1680, 1591, 1 
541, 1332, 1269 cm" 1 . 

mmm e .9 

6-frpp-3. 4--Vh Kn-4-^;i/-3-±»v-N- (ild^i 
n T3, 4-bl h°')^>-4-^;M -2H- 1 . 4 y-Jjt*Wy- 8 

6-^DD-3, 4-^bKn-2H-l, 4 -^>V;fr3r1^>- 8 
5t?>S?0ftt>t)fe:6-^DD-3, 4-^fc KD-4-p<^;i/-3-^-^V-2 
H-l, 4-^>^*^^>-8-*;i/^>K%ttfflbfcilfcWtts gffigftl 
6 1 fcBflftfcLTSBUSLfco Ib&>2 7 0 °C 
7n*#*HB: C 16 H 12 C1N 5 0 3 • H 2 Oi:bT 

C (%) H (%) N (%) 

nmm : 52.40 3.57 19.10 
mmm 52.71 3.37 1 8 . 6 9 
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MS (FAB) : 3 5 8 (M + + 1) . 1 H-NME (400 MHz, DMSO- 
d 6 )(5 (ppm) :3. 31 (3H, s) , 4. 86 (2H, s) , 7. 38 
(1H, d, J = l. 9Hz), 7. 45 (1H, d, J = 2. 0Hz) , 7. 8 

5 (1H, d, J=5. 4Hz) , 8. 3 6 (1H, s), 8. 41 (1H, d, 
J = 5. 2Hz), 10. 8 9 (1H, br. s), 13. 59 (1H, br. 
s). IR(KBr) :3342, 3101, 1691, 1585, 1529, 

1 4 6 6 , 1 3 7 1 cm" 1 . 

7 0 

2-* k*»>-n- (i-^)1/-ih-^^d ra. 4-bi 

mmm7Tzmt>ntz2-* b^>-N- (lH-tr^p [3, 4-b] k»j 

^>-4~>f;i/) ^>X7^ h* (5 0 Omg) U £ A- t -7 r*S/ K (6 

2 7mg) CDDMF (1 8ml) mtkKatfc**))/ (lg). £iP;U ^fiT* 2 

^at-5 t ;i/T?«5^«r*CfcfcJ:?)s ftflBffi£ttl®&6iB& (2 3mg) 
ih^ 1 7 6 - 1 7 8 °C 

7D*^«f« : C 15 H 14 N 4 0 2 £LT 

C (%) H (%) N (%) 

fr£fll : 63.82 5.00 1 9.85 
^^ijfll : 63.76 5.05 19.75 

MS (EI) : 2 8 2 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 

6 (ppm) :3. 93 (3H, s), 4. 03 (3H, s), 7. 10 (1H, 
dd, J = 7. 3 and 7. 8Hz) ,7.23 (1H, d, J = 8.3H 
z) , 7. 55 (1H, dd, J = 6.8 and 6. 8Hz) , 7. 6 9 
(1H, d, J = 7. 8Hz), 7. 92 (1H, d, J = 5. 3Hz), 8. 
35 (1H, d, J = 5. 4Hz), 8. 44 (1H, d, J = 5. 4Hz), 

65 



Patent provided by Sughrue Mion, PLLC - http ://www. sughrue.com 



WO 01/81345 PCT/JPOl/03329 

10. 7 7 (1H, br. s) . IR(KBr) : 3 3 2 5, 1682, 161 
4, 1537, 1336, 1302 cm" 1 . 

mmm 1 1 

2-* K^>>-N- (1 H-h°~WP T3. 4-dl V^-4->M1/l ^ 

>^7 5 K • 1 /57kfD^ 

7!/d [3, 4-b] t'J^>©{^?)t:4-7;;^7^P [3, 4-d] £ 

'M^>^^fflufe^^m^^s mmm2 tmm^LxmmLtzo m&2 5 9°c 

TD^Mii: CuHnN.O,- l/5E 2 0tbX 
C (%) H (%) N (%) 

trgft : 57.22 4.21 25.67 
mm : 57.04 4.43 25.68 

MS (E I) : 2 6 9 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :3. 99 (3H, s), 7. 14 (1H, t, J = 7. 3Hz), 
7. 27 (1H, d, J = 6. 0Hz), 7. 62 (lH,t, J = 7. 3Hz) , 
7. 92 (1H, d, J = 6. 0Hz), 8. 58 (1H, s), 8. 64 (1 
H, s), 11. 05 (1H, br. s), 13. 96 (1H, br. s). I 
R(KBr) : 1 7 0 3, 1599, 1503, 1481, 1466, 1440, 
1 2 8 6 cm- 1 . 

mmm 1 2 

7 y D [3, 4-b] bTUy>©ftt>t)fc:4-7'$ J- 1 H-t.°nn [2, 3- 

b] vvy>*mmhtzzt.i>xm±, mmm2 tnm^Lrm^btzo M25 

2°C 

^m#tflii : C 15 H 13 N 3 O z £:LT 
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(%) 



(%) 



(%) 



§{-$#[ : 67.40 4.90 15.72 

mmm 67.32 4.93 15. 6 1 

MS (E I) : 2 6 7 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
(5 (ppm) :4. 02 (3H, s) , 6. 64 (1H, d, J = l. 4Hz), 
7. 13 (lH,t, J = 7. 3Hz), 7. 26 (1H, d, J = 8. 3Hz), 

7. 40 (1H, t, J = 3. 0Hz), 7. 55-7. 60 (1H, m), 7. 
85 (1H, dd, J=l. 4 and 7.3Hz),7.97(lH, d, 
J = 5. 3Hz), 8. 15 (1H, d, J = 5. 3Hz), 10. 43 (1H, 
br. s), 11. 6 8 ( 1 H, b r . s). I R (KB r) : 3 0 7 1 , 30 
06, 1680, 1613, 1592, 1538, 1512, 1496, 153 

8, 1512, 1496, 1482, 1338cm- 1 . 

4-73? K- 1 H-h°DD T2. 3-bl h°'J^> 



m&CDfimzk bmt>n%, 4-^pp-1H-£pd [2, 3-b] tfU^ 
> (16. Og) ©SM*\n/#;i/A7$ K (15 0ml) T^b^ h U 

^7 A (10. 2g) tmhT>^-?7A (8. 40g) £#P;L, 1 0 0°CT8I$ 
B«#Lfc. SJfe»***fi*tfHbs * (3 0 0ml) ftJajtMfcn^UCT 
MIL ^f«WI*2ks IS«lA**T?^tfcfts «l*«Lttv^S/i>A7f«ji 
U g^04-7^F-lH-tPD [2, 3- 

b] t'J^>ll. 3 g£*§fi©@fl:fcbT&fco 

1 H-NMR (400 MHz, DMSO-d 6 ) 6:6. 45 (d, J = 3H 
z, 1H) , 6. 88 (d, J = 5Hz, 1 H) , 7. 45 (d, J = 4Hz, 
1H), 8. 17 (d, J = 5Hz, 1H), 11. 85 (s, 1H) 
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4-7$;-1 - r 2 - (h !2^L±ik^Jlikj xi>»S/^ji/1 - 3 h-kpp 
[2, 3-bl 



0°C^4-T^ K- 1 H-h'DD [2 , 3 -b] KU $>> (10. 0 g) 
/fWATU* (75ml)*tCs V7°Dt^;i/x^-;VT^> (16. 
4ml) £2- ( HJ 7< ?-;i^> U ;i0 x h ^>t< 3^1^ D 5>f F (12. 6g) 
*D\\z.s ^fi^5B#^jf#Lfco ^Of^ ^^rt^TK (3 0 0ml) %Mz.W 

ix^i/ttitHis n^fcWii^*s ^in^7jct:^#bfeo £<£>^M£ 

[2- (hU^^;i/^>U;V) ih^>^^] - lH-fc'DD [2, 3-b] If 

vvy(D%mm^i 8. 2g^t#fe 0 
#^tifc4-T^K-i- [2- ( h 'j^;i^>i);i/) ^h=^>7<^;i/] - 
lH-fcfDD [2, 3-b] t:u^>£7)ffl^t)$^ vrn tr;i/T;vn~;i/ ( l 
5 0ml) U ^aT"7j<m<b*e7^± r U #A (2. 3 5 g) £J$>o < t> 

SD^fco ^M^^T6^^M#bfc^ tK (2 0 0ml) £flD;L, ffttx 

-r^y-l- [2 - ( h iM^;i/>>y;iO ^h^^7<f-;i/] - ih-^dd 

[2, 3-b] t'U^>12. 2g§^^ihlt#feo 
1 H — NMR (400 MHz, DMS0-d 6 ) 6 : - 0. 09 (s, 9H) , 
0. 81 (t, J = 8Hz, 2H) , 3. 47 (t, J = 8Hz, 2H) , 5. 




o 
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48 (s, 2H), 6. 19 (d, J = 5Hz, 1H), 6. 2 0 (s, 2 

H) , 6. 56 (d, J = 4Hz, 1 H) , 7. 19 (d, J = 4Hz 3 ), 
7. 7 6 (d, J = 5Hz, 1H) 

mm 7 3 

2-7)V±U-N- (1 H-HPP T2. 3-bl fc°')^>-4-^;M 

T$ K 

g^T\ 4-r^y-i-[2- (biM?-;i^>'j;i/) xh^^>^^;i/]-iH 

-h'PP [2, 3-b] t'U^> (5 0 Omg) h 'Jxfjl/7^> (6 3 4m 
g) ©t 1 t h*D7^>?&r$ (2 0ml) fc s 2-7Mn^>y^f;i/^D7 
^ K (4 9 7mg) ^SDX.fco -©m^tl^^'e 4 ttffltttt bfc&> * (5 0 
ml) fcflniU Six^Vtttttlilfco t#£>*ifcW$Ul£7j<s fgftl^TMcT 

{i-[2- (hj^;w>u;v) xh+^^f;v]-iH-tPD [2, 3- 

^©2-7;v^-n-N- {l-[2- (hU^^;i/^>u;i/) x h**>*?-)i]- 
iH-t:pn [2, 3-b] br u y >- 4 ^>X?> h*fc 4 

(3 0ml) fciffliU MT4B*IB«#Lfco Sl&^fczK^iO^ 

mmrrmmzmiku m^ntzmm^ oomi) w^-;Mi5m 

I) r USA (6. 0 Og) *fln*.s I^TtlW^bf;, 7k (1 
0 0ml) *JDjLfc«N #»x^-;i/t:r«rtHU 

- (lH-t. 0 PP [2, 3-b] t:U^>-4--Y;i/) K$ffit&ftA 
tLX 2 2 5mgllfeo |Rj& 235-237 °C 
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MS (E I) : 2 5 5 (M + ) . 

l H-NMR (400MHz, DMSO-d 6 ) <5 (ppm) : 6. 79 ( 1 H, 
s) , 7. 30-7. 40 (3H, m), 7. 60 (1H, br. q, J = 7H 
z) , 7. 71 (1H, t, J = 7Hz) , 7. 84 (1H, d, J=5Hz), 
8. 15 (1H, d, J = 5Hz), 10. 54 (1H, s), 11. 63 (1 
H, b r . s ) . 
gjfcgll 7 4 

N- M H-hTPP T2. 3 -hi h°U^>-4^;i/) /Q^S E 

4-T^/-l-[2- ( r y*?-;i/5/y;i/) ih^^]-iH-KPn 

[2, 3-b] t:U^> (3 0 Omg) ^^y^Mn^'f h* (1 6 2mg) 
fcffl^T* *JH«7 3i:Hfl(l©-RJt6*^*ff'5ci:fc«fcDx S65©N- (1H- 
trnn [2, 3-b] t:y s>>-4 ^>Xt^ h*£«€i©^,II£bT 

10 3mg§feo M2 3 4- 2 3 5°C 
MS (E I) : 2 3 7 (M + ) . 

1 H — NMR (400MHz, DMSO-d 8 ) 6 (ppm) : 6 . 80 (1H, 
s), 7. 37 (1H, s), 7. 50-7. 65 (3H, m), 7. 69 (1 
H, d, J=5Hz), 7. 98 (2H, d, J = 7Hz), 8. 16 (1H, 
d, J = 5Hz), 10. 39 (1H, s), 11. 51. (1H, br. s). 

mmm 1 5 

2-^pp-N- (1 H-bfPP r?.. 3-bl b!U^>-4-^;^ ^>^7 

4-7-^y-l-[2- ( h Vtf-Jli/Vjl) x h^r$/p<^;i/]- 1 H-hTPD 
[2, 3-b] h'>J^> (5 0 Omg) h2-^Dn^>^j^D7^f h* (6 
5 9mg) *m^Xs tttol 3ttom<DRfMft*ff5Z.££Z*)s i#J02 
-^pp-N- (lH-t'PP [2, 3-b] h°U^>-4-f;V) ^>X7^ 
H • l/3*flJ***<l6©|gfti:bT 2 7 2mgffeo Bu&> 2 2 5 °C (# 
M) 
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MS (EI) : 2 7 1, 2 7 3 (M + ) . 

1 H-NMR (4 0 0MHz, DMSO-d 6 ) 6 (ppm) :6. 82 (1H, 
s) , 7. 35 ( 1H, s) , 7. 45-7. 65 (4H, m), 7. 86 (1 
H, br. s), 8. 15(1H, d, J = 5Hz), 10. 7 0 (1H, s), 
1 1. 6 3 (1H, br. s) . 
7 6 

2-yp^-N- fIR-KDD T2. 3-bl fc° U *;>- 4 
11 

4-T^y- i-[2 - ( h u^^;i/^u;b) xh^>^fM-iH-tPD 

[2, 3-b] tfU^> (3 0 Omg) t 2 -:/n^> y>f ;i/^7 p ^ H (3 
02mg) £fflV^Ts «^J7 SillBJ^O^^ft^tT^C^^cfcf), @ft©2 
-7nt-N- (lH-tTDD [2, 3-b] b°U^>-4-'f ^>X7^ 

K4«Rfi©*S*k bT 1 5 7mg#fc. Huft2 3 9 - 2 4 1°C (#$) 
MS (EI) : 3 1 5, 3 1 7 (M + ) . 

'H-NMR (4 0 0MHz, DMSO-d 6 ) 6 (ppm) :6. 81 (1H, 
s) , 7. 34 (1H, br. s) , 7. 44 (1H, t, J = 6Hz) , 7. 
51 (1H, t, J = 7Hz) , 7. 59 (1H, d, J = 6Hz) , 7. 73 
(1H, d, J = 8Hz), 7. 85 (1H, d, J=5Hz) , 8. 15 (1 
H, d, J = 5Hz) , 10. 68 (1H, s) , 11. 61 (1H, br. 
s) . 

7 7 

2-^;i/-N- M h- ^dp ra. a-hl eus;>-4->ni^ 

4— T^y — 1— [2 — ( h Uj>t^;i/$/U;i/) xh^^i/]-lH-KDD 
[2, 3-b] tTUs;> (5 0 Omg) i: 2 D ^ K (5 
84mg) ^Jfg0!l 7 3 fcB«©SJfe*f^*ff 3 £ £fc<k t)s g^302 

-^^■;i/-N- (lH-trDD [2, 3-b] try yy- ft) ^>X7^ 
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h^»^hlt 1 4 Smgmtzo lb&2 4 0-2 4 1°C 
MS (E I) : 3 5 1 (M + ) . 

1 H - NMR (4 0 0 MHz, DMSO-d 6 ) 6 (ppm) :2. 42 (3H, 
s) , 6. 84 (1H, s) , 7. 34 (3H, br. s) , 7. 42 (1H, 
d, J = 8Hz) , 7. 51 (1H, d, J=8Hz) , 7. 85 (1H, br. 
s) , 8. 15 (1H, br. s) , 10. 50 (1H, s) , 11. 59 (1 
H, b r . s ) . 

mtm 7 8 

2-h')7ji/^p^f^-N- (1H-EPP T2, 3-bl 
)D ^>Z7$ K • 2/3? k fn fl 
4-T^y-l-[2- ( h Up<^;i/^y;v) x p*^?-;!/]- lH-trnn 
[2, 3-b] b*Ui;> (3 0 0mg) h2- h ^/l/tn^^KV^-fjV^ 

(2 4 0mg) £%0| 7 3 tmm<DBifoUft*ft*> - 

!K @^©2-h'j7;i/tD^f;i/-N- (lH-t'PP [2, 3-b] KUS? 
>-4-^;i/) ^>X7> F • 2/37jcfnt}§^©^^^UT 1 5 6mg|f;. 
M2 3 9 - 2 4 1°C 
MS (E I) : 3 0 5 (M + ) . 

1 H - NMR (400MHz, DMSO-d 6 ) 6 (ppm) :6. 78 (1H, 
d, J = 3Hz) , 7. 36 (1H, d, J = 3Hz) , 7. 70-7. 90 
(5H,m), 8. 16 (1H, d, J = 5Hz), 10. 77 (1H, s), 
11. 6 5 (1H, br. s) . 

araaii 7 a 

2-- hP-N- (1 H-H° np f2, 3-bl V !i 4 --f ^>XT 

4-7$v-l-[2- ( h u^f-;vi/U;i/) xf^^^n-iH-fnn 
[2, 3-b] fcT'J^> (4 7 2mg) h2-r: hn^>^j^D7^ p (3 
35mg) $ffll>Ts ^»J7 3h(i]^©Mii&^^ffa^^fcJ:!9s @fitKD2 
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— — h D — N — (1H-KDP [2, 3-b] h'U^>-4-^;i/) ^>XT^ 
K*Jtfi©IHSi:l/*t 1 0 3mg?#fco gluft>2 7 0°C (#$0 
MS (E I) : 2 8 2 (M + ) . 

1 H — NMR (4 0 0MHz, DMSO-d 6 ) 8 (ppm) :6. 74 (1H, 
s) , 7. 37 (1H, d, J = 3Hz) , 7. 75-7. 85 (3H, m) , 
7. 91 (1H, t, J = 7Hz) , 8. 17 (1H, d, J = 5Hz) , 8. 
22 (1H, d, J = 8Hz), 10. 81 (1H, s), 11. 65 (1H, 
b r . s ) . 

mm a o 

2. G-yy)V±n-K- M H-bTDD T2. 3 -hi h° u 4 ;M 

4-T^y- 1 -[2- ( h iJ^^;VS/U;i/) x|^>^;i/]- lH-t?PP 
[2, 3-b] tTU^> (1. OOg) £2, 6 -^7^D^>^;^D7 
^ h* (7 2 4mg) £/B^T> 7 3 fcm8©£j5fcll#£fT 5 £ t tK 

@lft©2, 6-^7;i^P-N- (lH-t."PP [2, 3-b] tTU^>-4- 
^;V) ^yXTK FZm&vmMitlsX 4 4 2mgmz 0 M> 2 5 0°C 
MS (E I) : 2 7 3 (M + ) . 

1 H — NMR (400MHz, DMSO-d 6 ) 6 (ppm) :6. 76 (1H, 
s) , 7. 27 (2H, t, J = 8Hz), 7. 37 (1H, d, J = 3Hz), 
7. 55-7. 65 ( 1 H, m) , 7. 86 (1H, d, J = 5Hz), 8. 1 
7 (1H, d, J = 5Hz), 10. 93 (1H, s), 11. 68 (1H, b 
r . s ) . 
^MM 8 1 

2. 3. 6-MJ7MD-N- MH-h-DD T2. 3-bl 

4-r$y-i-[2- (h :c h^sy^^;i/]- l h-£pp 

[2, 3-b] (6 7 0mg) h2, 3, 6 - h U 7;i/;tP^W>f ;v 
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^p^-f k (5oomg) %m^x, mmmi 3 tnmvRt&kftitft oztiz 

@ff}©2, 3, 6-b'j7;Vtn-N- (lH-fPD [2, 3-b] If 
U y>-4->f;v) ^>XT^ Kft«tfeCDJSSi:fC 1 5 9mg|f; 0 l!lu&> 2 
5 0°C 

MS (E I) : 2 9 1 (M + ) . 

1 H — NMR (400MHz, DMSO-d 6 ) 5 (ppm) :6. 75 (1H, 
s) , 7. 35 (1H, br. t, J = 8Hz) , 7. 41 (1H, t, J = 3 
Hz) , 7. 65-7. 80 ( 1 H, m) , 7. 86 (1H, d, J = 5Hz) , 
8. 19 ( 1 H, d, J = 5H z) , 11. 02 ( 1 H, s) , 11. 73 (1 
H, b r . s ) . 

m m m 8 2 

— 4 — r ^>xrs E 
4-T^y-i-[2- ( h y^;i^y;i/) x b*^^;p]- 1 H-trpp 

[2, 3-b] b'U^> (815mg) i:3-^PP-2, 6-^7;i/^P^> 
^MD7>f F ( 6 5 6mg) Hft«|7 3 i:Haofii6»f^*fT5 

iJlCJ;^ ift£>3-^PP-2, 6-y7Jl/tD-N- (lH-h'PP [2, 
3-b] try^>-4->f;i/) ^>XT^ F$ie©i B H B ^lt5 6 7mgt#fc 0 
Ifcj&>2 7 0°C 

MS (EI) : 3 0 7,3 0 9 (M + ) . 

1 H — NMR (4 0 0MHz, DMSO-d 6 ) 6 (ppm) :6. 84 (1H, 
s), 7. 45-7. 55 (2 H, m), 7. 96 (2H, br. d, J = 5H 
z), 8. 29 (1H, d, J = 5Hz), 11. 10 (1H, s), 11. 8 
2 (1H, br. s) . 
frffifll 8 3 

2. 6-yy)b±u-Z-**)l-N- ( 1 H-h'PP T2. 3 -hi HU^V 
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4-r^y-i-[2 - ( h u^^;i/-> i ;;i/) x r*^^]- ih-kdd 

[2, 3-b] KiJs;> (5 0 0mg) £2, 6 -S^l/tfP - 3 
>y^MD7^fF (3 6 5mg) 4/8Vvt\ H»J 7 3 £ntt®£ft&ft«fr 
o^hfcibs @et)CD 2 , 6-^7;i/:tP-3-^;i/-N- (1H-£pp 

[2, 3-b] EUS»-4— f/10 ^>XT^ h* • l/57K»**«H6©Mft 
tLX 2 5 7mg#f;„ Buft>2 6 0°C (^») 
MS (E I) : 2 8 7 (M + ) . 

1 H — NMR (400MHz, DMSO-d 6 ) 6 (ppm) : 6. 87 (1H 5 
s) , 7. 26 (1H, t, J = 8Hz) , 7. 47 (1H, s) , 7. 58 
(1H, q, J = 7Hz) , 7. 96 (1H, d, J=5Hz) , 8. 27 (1 
H, d, J = 5Hz) , 11. 00 (1H, s) , 11. 77 (1H, br. 
s) . 

mmm a 4 

±±Jk 2-TN- M H-E^PTa. 4-hlKDi?l/-4-^^ A^t 
£dL2kM^2xr^h Jli 
^Jc^T^^y-;!/ (2 0 ml) 1:Ifbf-t-/l/ (7 7 5/zl) ^Qx. 1 5^H 

4-b]h°u^>-4-^;i/) *;wtt-f (1. 0g) fcflDits £fi 

^ncttiDs e^cD^^;P 2-[N- ( 1 H-fc.'^P[3, 4-b]tr 
U^>-4-^;i/) *;w^>r;u]^>^3i-h • UT 0 . 

6 4 g»fc 0 16^ 1 6 7 - 1 7 0°C (#8?) 

1 H — NMR (400 MHz, DMSO-d 6 ) (5:3. 1 5(3H, s), 4. 
50-5. 50 (2H, brs) , 7. 64-7. 68 (2H, m) , 7. 72 
-7. 76 (lH,m), 7. 98-8. 10 (2H,m), 8. 61 (1H, 
m) 8. 71 (1H, m), 11. 58 (1H, brs). 
« 5 
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2, (1 H-h-pp T2, 3-bl h' i) P >- 4 ->f 2k) ^ 

4-r^y-l-[2- (hU^f-;i/^u;v) ih^^]-lH-Knn 

[2, 3-b] h'U^> (2 5 0mg) t 2 , 5 -^^DD^>^^^D7^ 
h* (2 0 0mg) fcffl^Ts 7 3 fcB»©^J*#*fx'5 t b> S 

#J©2, 5-^^PD-N- QH-fPP [2, 3-b] f U^>-4->f 
K*afe©|g«i:LT4 7mgHfcc 2 6 0°C (#8?) 

MS (EI) : 3 0 5, 307 (M + ) . 

1 H - NMR (400MHz, DMS0-d 6 ) 6 (ppm) :6. 79 (1H, 
s), 7. 37 (1H, t, J = 2. 9Hz), 7. 62 (1H, s), 7. 6 
3 (1H, s), 7. 79 (1H, s), 7. 85 (1H, d, J = 4. 9H 
z), 8. 16 (1H, d, J = 5. 4Hz), 10. 75 (1H, s), 11. 
6 5 ( 1H, s) . 

mmm 8 a 

5-^P^-2-^PP-N- MH-h'PP T2. 3-hl m^iizi 

4-T^y-i-[2- ( h im^;w>u;v) ihw^;i/]-iH-KDD 

[2, 3-b] fcryy> (2 5 0mg) ^5-/0^-2-^0^^;^ 
P5>f K (2 4 0rag) fc/gl^Tx ^#g$I7 3 hUffi<Dfc}BMW%.ft5 Zttek 
*K ge<J©5-yp^-2-^PP-N- (lH-tTPP [2, 3-b] EUS? 
>-4->T;i/) \ : *&&<DffimtLX4 4mg#feo il^>2 6 0°C 

MS (EI) : 3 4 9, 3 5 1 (M + ) . 

1 H — NMR (400MHz, DMS0-d 6 ) (5 (ppm) : 6. 79 (1H, 
dd, J = 2. 0, 3. 5Hz), 7. 37 (1H, t, J = 2. 9Hz), 7. 
56 (1H, d, J = 8. 3Hz) , 7. 74 (1H, dd, J = 2. 5, 8. 
3Hz), 7. 85 (1H, d, J = 4. 9Hz), 7. 89 (1H, d, J = 
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2. 4 Hz) , 8.16 (1H, d, J = 5. 4 Hz) , 10. 75 ( 1 H, 
s) , 11. 6 5 (1H, s) . 
8 7 

2 — -fr P P — 5 -- Sp-N- (1ff-h°PP T2. 3-hl h!U^V-4->f 

4-T^-l-[2- ( h U^^;V^U;i/) xfJr^/^H-lH-KOD 
[2, 3-b] tTU^> (2 5 0mg) i: 2 -£np- 5 -~ h n^>^;i/£ 
070' (2 10mg) Sffiwts *»#I7 3 fcHfllOKAii^ftff ^ Cfcfc J: 
a^]©2-^DD-5--hP-N- (lH-tTDP [2, 3-b] W*J 
>~4->r;i/) ^>X7^ F*WlftOiIi:U7mgfffc, »j&>2 5 o°c 

MS (E I) : 3 1 6, 3 18 (M + ) . 

1 H — NMR (400MHz, DMSO-d 6 ) 6 (ppm) : 6. 77 (1H, 
s) , 7. 38 ( 1 H, m) , 7. 87 (1H, d, J = 4. 8Hz), 7. 9 
2 (1H, d, J = 8. 8Hz), 8. 18 (1H, d, J = 5. 3Hz), 8. 
37 (1H, dd, J = 2. 9, 8. 8 Hz) , 8. 53 (1H, d, J = 2. 
9Hz), 10. 85 (1H, s), 11. 6 8 (1H, s). 

mmm 8 a 

(1H-^7^D r3. 4 -hi gU*;>-4->ni^ 

H^Jl 8T^#5>tlfc2-T^y-N- (lH-tf^P [3, 4-b] fcT U 
^>-4-^;P) h* (2. 0 g) ©3IM« ( 1 5mL) fc s 

mmWlj-YVtA (0. 61g) £iQ;lfco 10#IB«#fc x TPibi- 

hu^A (o. 5 8g) ^jpx. lmmmnvtzo tb>j->A^ h^>KT-t&«tt 
g) zmfro m&i 9 6°c 

tgI^M : C 13 H 9 N 7 0hbt 
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C (%) H (%) N (%) 

: 55.91 3.25 35.11 
HifllHS : 55.87 3.55 35.12 
MS (E I) : 2 7 9 (M + ) . 

1 H — NMR (400 MHz, DMSO-d 6 ) 6 (ppm) :7. 34 (1H, 
t, J = 7. 3Hz), 7. 48 (1H, d, J = 7. 3Hz), 7. 62-7. 
66 (2H, m), 7. 85 (1H, d, J = 5. 4Hz), 8. 41 (1H, 
d, J = 5. 4Hz), 10. 94 (1H, br. s), 13. 58 (1H, b 
r . s ) . 

IR(KBr) :3316, 2316, 1687, 1620, 1596, 153 
7, 15 11, 13 3 1 cm" 1 . 



mMmi8r'm^titz2-T^y-N- (ih-^7^;p [3, 4-b] f u 

^>-4-^;i/) ^>X7U* (0. 6 g) ODMF (6mL) Jgftfcs h'Jx 

> (0 . 7 2 g) J:7-fef;i/^n7^ h* (0 . 3 7 g) Sflnxfeo 4 8$ 

ram^ st^^v (50ml) u nmm&mn 

W: Wx^;i/) Tii»r3;r^J;*K ftj£4b£« (5 Omg) Rk 
j£>2 6 0°C 

MS (E I) : 2 9 5 (M + ) . 

1 H — NMR (4 0 0MHz, DMSO-d 6 ) 6 (ppm) : 1. 99 (1H, 
s), 7. 27 (1H, t, J = 7. 3Hz), 7. 54 (1H, d, J = 7. 
3Hz), 7. 71-7. 73 (2H,m), 7. 82 (1H, d, J = 5. 4 
Hz), 8. 40 (1H, d, J = 5. 4Hz), 10. 08 (1H, br. 
s), 10. 92 (1H, br. s), 13. 51 (1H, br. s). 
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mmm 9 o 

N- flH-K^/D ra. 4-bl fc°U^>-4WJ^ -2-*±7^± 

fcCfcW^ttN JHMlfcnW:iTtt&L&. 0U&2 4 4°C 
7B*^«f* : C n H 8 N 4 OShUT 

C (%) H (%) N (%) 

ftm® : 54.09 3.30 22.94 

mmm 54.05 3.50 22.75 

MS (EI) : 2 44 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
d (ppm) : 7. 28 (1H, dd, J = 4. 9 and 3. 4 Hz) , 7. 
59 (1H, d, J = 5. 4Hz) , 7. 95 (1H, dd, J = 4. 9 and 

1. OHz) , 8. 16 (1H, dd, J = 3.4 and 1.0Hz), 
8. 37 (1H, s), 8. 40 (1H, d, J = 5. 4Hz), 10. 71 
(1H, br. s), 13. 55 (1H, br. s) . 

jimmmm icx^rmztiz <h^<om^im TizmTmb-e&Zo 
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HCI 
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mwtoi t m 1 

«fr£bfc 0 t©*fc^%*l 6^r>mllU ^-^>4»5 0°CT*^i^s 2 
1 9 8Pfc&J:<$B«kb;fc©^ E^fi-^bT lt*^fet)W 
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F^tfGSK-3/71i§i (2 Ommo 1/L • 
h'J^li(pH7. 5) s 10mmol/L-M7^J/i)A, 5mmol 
/L • $>*-**l/>f b-;i/) 2 5^1^ £T4. 6nmol«CREB*^ 
0. h - e?-y-^GSK-3/3s 5nmol-ATP, 12. 3 

kBq- [y- 32 P] ATP^^tWb^^ 3 0 o C£T2 O^Sifo 
£-&fco £Mt)l 0/zL£-T*>3«i5P 8 ll;:n,M£-fr s 1 0 Ommo 1/ 
LU>^£T&#^ ^>^l/->>3>*e7>^-^Tcpm^^bfeo ^© 
*§JH> TOil©^^^ *%W4h&mi±0. l-100/zmol/L©IC 
so^ii^^tfeo CREB*^^7f Ftt N Lys-Arg-Arg- 

Glu-Ile-Leu-Ser-Arg-Arg-Pro-Ser (P) -T 
y r -Ar gt*fe§ 0 



1 





GSK-3/3PM#ffi 
I C 5 o (//mo 1/L) 


mnms 


5. 2 




0.12 


mmm 1 o 


1. 3 


mmmA 9 


5. 2 


7 9 


9. 5 



15^12 ; 9 y h^ M ^##M P, ^^(t^GSK - 3/?PH^ffl 
»fc/?-T^D-f K (2 5 - 3 5) 2 0 //mo. 1/L& J;V«8Mfr£«| (GS 

*»#bfco »#»T»s U>«fc*£«fiK©Btttfctf: (GSK-3/?^«fc 
* 'J >M4hffitiL) £fflV>fcE I A^fciot^'i'SSS© U ^tt-fhl/^l/*^ 
U GSK-3/?Pl^©#Mfl§|*lGSK-3y5Ra*#ffi^Mbfeo 
Us -§mm7 (Dik^m±Q . 0 1~l//mol/LflfI^gWGSK- 
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F (2 5 - 3 5) 2 0 jumo 1/L& XXFUmk^ (GS 
K-3/?PW^) £^ftU 2 4^i§#1-§-^tcfcoT^^ (M^L 

l d Htstt^ ct umm^mrtmmm'&^MZ u g s k - 3 /? pi^m©/? - t ^ 
xi-*x^izmmh&V!} (GSK-3/?iii) £j«i*ii^u ^©3o# 

30mg/kgT^&§*t*]GSK--3/3 PMftffl £ * b tz o 
^B^b-^tl^ ^'J - 3^ (GSK-3 

*mm&B*-z&m$titz!®m2 000-11919 s^mmthx^^o, % 
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1 . -jR* ( I ) 




(I) 



R 



Ar(t mm&Z^LT^Zb <kl^7?-;K tfc&TIB^ (IDs (II 

Ds (iv), (v), (vi) (vi i) txbmznzmfr^mu 







R 4 




.R 3 


R 4 








N .\ R3 










R eA|A R2 




"R 2 








(id 


(III) 


(IV) 




(V) 





Y-X/R 2 

(VI) (VII) 

(:**k Xfciu C-R^fcfcfcNfcjjt-To Yfck CH 2 s N-R\ Of-fcfcfcSfc 
^1% R\ R\ R\ R\ R 5 s R 6 ^, fcliM^ot, %Mtl*n 
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*wt. nttJKfS»l*fctt2*w-r. ) ] 

2. HftS (I) k£^Tx Z^CH^JfcDs froRifcdc*T?fc*N «;£© 
IER9 1 SEi$©^#&T $ JMbi^tk %<DmM±lfr®$tl%M1Ztzlt%tit><D7km 
$)» 

3. HR* (I) fc*V^Ts Ar^ (I I) N (III), (IV). 
(V) Sfctt (VI) fc<kt)**nS*T?**s lia«©53fSi!IT^ 

(vii) fc«kb«#*i*at-e*as lt0liiii©»ut^ 

5. Ar©^ (II) (c^T. R 2 . R\ R\ R 5 % R e #s fl-Sfcfck 
EX±ftg £ ft § $ fc tt * ft & © 

6. Ar®^ (VI) fcifel^ Y#0£fcB:ST?<&!K X^C-R 1 (R 1 
KYb^rtis *©B»±M^ft©ttf^tt*ft&©**J*o 

7. ArOS (VI I) fc*V>Ts XtfCHtft^ Y#C H 2 tfc&N -R 

i i 

$©fSfflll3i$©^#$lT^ hMb^rtls ^©gi±^^ti^I^fe}±?n?,CD 

8. (lH-h'^^P [3, 4-b] t: 4 ->f 
;v) ^>X7^ K; 
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« 

2-/7DD-N- (lH-t^VP [3, 4-b] Wi?>-4-'( JV) ^> 
XT 5, h\ 

2-^ h^>-N- (lH-^7^n [3, 4-b] b U *»- 4 ->f;i/) ^ 
2-^h^>-N- [3, 4-b] b>J^>-4-^;i/) ^ 

2-7°nb;M-*Sy-N- (IH-^Vd [3, 4-b] £U^>-4--f 
2-4 vro^l/t^>-N- (lH-t'7^D [3, 4-b] b>J*;>-4 
2-b'j7;vtn^f;i/-N- (IH-k^^d [3, 4-b] bU^>-4 
2--h P -N- (lH-Jtf^^D [3, 4-b] tru^>-4--r;i/) ^> 

(lH-tr^yp [3, 4-b] try 4 — >f ^1/) 
4-^DD^5 L ;i/-N- (lH-b^P [3, 4-b] trU^>-4-^ 
4-7D^E^;V-N- (lH-b'7^n [3, 4-b] b»J^>-4--f 
4-h>j7;vtn^^-N- (lH-b^7n [3, 4-b] bU^>-4 
2, 6-^7;i/#n-N- (lH-b*7^n [3, 4-b] tTU^>-4->f 
N- (lH-b^V*D [3, 4-b] b'J^>-4--f;i/) -3-bU^>* 
2 -^/t/^tf-N- ( 1 H-h*7V*D [3, 4-b] b U 4 --f 
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- 3 -VV h\ 

2-^;V-N- (lH-b7\/P [3, 4-b] b°<;^>-4--f -3 

5-^;i/-N- (lH-t!^yn [3, 4-b] b U V>- 4 ->f ;b) -4 

3, 4-^tFD-4-^fil/-6-/^I/ft-N- (lH-t:7^D [3, 
4-b] b»J^>-4->f;i/) -2H-1, 4-^>^^^1^^>-8-*;i/^ 
Fx 

2-^DD-N- (lH-bPP [2, 3-b] b'J V>-4-j)V) 

2- -hp-N- (lH-bPP [2, 3-b] b'J^>-4-^;i/) 
Kx 

2, 6-^?;i/;*P-N- (lH-bPP [2, 3-b] t'J^>-4-< 

3- 7PP-2, 6-^^;i/^P-N- (lH-bPP [2, 3-b] b U V 

2, 6-^7;i/^-P-3-^^;i/-N- (lH-bPP [2, 3-b] b U ^ 
>-4 <>X7^ h\ 

2, (lH-bPP [2, 3-b] b'J^>-4-^;U) 

5-7*P^-2-^PP-N- (lH-bPP [2, 3-b] £ ' J ^ > - 4 - 
-f;i/) ^>X7^ Fx 

2 -7PP - 5 h P-N- (lH-bPP [2, 3-b] b'J^>-4- 
^>X7^ Fx 

N- (lH-b^^P [3, 4-b] t°U ^>-4--f ;i0 -2-^7i> 
3b;i/#3^$ F 
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9 . m$®ff h i - 8 ©^rftfrfc»*©#«*7' $ Yihia^s %<Dmm±m 
i i . tt$©«gH i ~ 8 (D^tntuzmmoiftmmT k ms«&«k ^©gi± 

1 3. ^©l5Hl-8©^-rn^^IBtg©^§^T^ Mbim ^©gig± 

I^^ti?)^^fc{i^ne>©7j<lPt)«:^^i;bT^-r^s 7;v>7^^y- 
1 5. af*©$6Hl-8©^1*n*Cia«©33fSJ5lT$ b*<b^rtls ^©g^± 

w^natt*fctt*ne>©*in*s^siiriG^i:b-c^*-ras 

1 6. l#^©$5ffll~8©V^t ! tl^tIBig©^«T^ iMb-s-tk *©E3iS± 

Ho 

1 7. M^©«Bffll~8©VN-fti^tlBm©^#^r^ K ^©gm± 
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[2001^9^195(19. 09. 01) BRg#|£^g3I : URB^«DO)fff 

i imiEZtitz ; mammwmmitmmtiLc di) ] 



1. (SiEi) 



-IRS ( I ) 



HN 




1 



N' 



(I) 



Ar«U *&££WbT^T* ,fcl^:7?-;W Sfc&TfBS (I IK (II 

IK (iv) x (vk (vi) *<kv (vi i) fc«k?)«*n**fr&3i« 







.R 3 


R 5 > 


R 6/ 




^R 2 


R 6 




.R 3 



(») 



(III) 



(IV) 



(V) 



R 3/ %? 



(VI) 




(VII) 



(5$*s Xi±s C-R^fc&Nfc^f o Ytts CH 2 s N-R\ 0*fcfctS£ 
^fo R l s R\ R\ R\ R\ R 6 (±s lel-tfc&JI&oTs Ztl^tuk^ 
TfrZrfrs T)\sn*^ s 7i^^X 7i-jl/7il/3^^ s tFD^X * 
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